ENGINEERING DESIGN PRODUCTION 


of electrically energized machines, appliances and equipment 
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Don't Let Corditis Sabotage 
the Equipment You Build for War 


This is a Mechanized War. Electrical machines, tools, 
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Belden Cords are available with a wide 


sauhiay al enucial exmiinshem. and equipment must be kept running. Electrical cords for 
them are vital connecting links to the source of power. W) 
Electrical cords that stay in service longer conserve t 
- of copper, rubber, tin, cotton, and other materials vital 
er a to defense. we 
—<. ~ ee , ; 7 . ’ 
= Belden Corditis-free Electrical Cords (Plug+Conduc- pl 
' tor+ Connector or Strain Relief) will help keep the pro- firs 
Belden Shielded Harnesses used in air- ducts you build for defense, in active service. 
craft production. i. i ~ ‘ ee 
Specify Belden Corditis-free cords and wiring assem- hay 
blies on all your war equipment. - 
50 
“ae ee Belden Manufacturing Company 
Belden Heavy Duty Extension Cord for 4633 W. Van Buren St., Chicago, Ill. AR 
tools and machines. 
he 
eve 
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The Gase of The Army Rejects® 





“SOLVED BY THE ARMCO SERVICE MAN 


When the Army says “rush”, that’s 
it. A manufacturer took them at their 
word and pushed a big order for air- 
plane generators at top speed. The 
first 5,000 were made—and accepted 
in a hurry. Then something went 
haywire. From that point more than 
50° of the output was rejected. 

A hurry-up call went in for the 
ArRMCO Electrical Service Man. When 
he arrived at the plant he found 
everything in order; yet the electrical 
output of the generators simply didn’t 
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measure up. He asked whether the 
armatures were of the proper weight. 
“Sure,” said the manufacturer. 
“We are using the same grade and 
gage as on the first 5,000 and we’re 
counting the laminations.” “Count- 
ing?” asked the ARMCO man, sudden- 
ly perking up. Here was the clue. 
He found the manufacturer had 
forgotten about necessary plus-or- 
minus tolerances on thickness. No 
allowances were being made in as- 


sembly. The obvious thing to do was 


recommend that the armature lami- 
nations be weighed. It cleared up the 
trouble. Now the Army is getting its 
generators, and the manufacturer is 
saving time and money. 

ARMCO will gladly help with what- 
ever war production problems you 
may have. There are no strings at- 
tached to this offer because we are 
as anxious as you to help our armed 
forces “get there fustest with the 
mostest.” The American Rolling Mill 
Co., 920 Curtis St., Middletown, O. 


ARMGQ ELECTRICAL SHEETS 










Bunting Bronze Elec- 
tric Motor Bearings 
completely finished, 
ready in every detail 
for immediate installa- 
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Se ea oe ij @ Uninterrupted operation of machinery 
producing war equipment is assured by 
Sl Gael = , , Bunting Bearing Bronze Bars and Bunting 

all standard applica- ; 
tions and are easily Bronze Standardized Bearings instantly 
usual needs. available from local wholesalers and 

Bunting warehouses. 

BUNIING Bunting Bars are machined I.D., O.D. 
on ates a. and ends, saving labor, avoiding waste. 
Ee Bunting Bronze Sand Cast Standardized 

Bearings are completely finished—ready 
for assembly in machine tools, industrial 
machinery of all kinds and electric motors. 
Ask your wholesaler. Write for Catalog. The 
Bunting Brass & Bronze Company, Toledo, 
Ohio. Warehouses in All Principal Cities. 
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LET DUNCO SOLVE YOUR 
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vs TO FIT YOUR APPLICATION 
“i pON'T Miss Don’t engineer “around” Relays and Timers ! 
nae THIS ee Don’t waste time and effort trying to utilize 
units that almost meet your requirements ! 
| Come to Dunco where one of the nation’s 
The NEW DUNCO CATALOG Eo y/ largest relay businesses has been built solely 
AND RELAY DATA BOOK on the ability to supply exactly the right relay 
We sincerely believe this is the Ea }/ or timing device for the job—tailor-made to 
iene cues a ;e, fit your specifications like a glove. Dunco 
scnohydiieoeoeeaaeae an s ioe | engineers will gladly cooperate in solving 
grams and charts. Write for your relay problems. 
your copy today. 
LS 


STRUTHERS DUNN, INC., 1321 CHERRY ST., PHILADELPHIA, PA. 
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THESE NINE BOOKS are designed to help all men, every- 
where, do the Imagineering that improves methods of 
production and speeds delivery to our fighting men of all 
war materiel made of aluminum. 


HERE AT ALCOA, Imagineering has enabled us to double 
production and to be well on the way to tripling it, in an 
amazingly short time. And still the expansion goes on. 
Swinging immense new plants into top volume at top speed; 


building again, and manning that new capacity efficiently 
... This is Imagineering at work for the war. 


WE’RE BREAKING RECORDS by sheer determination backed 
by know-how. 


YOU’RE DOING THE SAME. Perhaps your men, many of 
them new to the ways of working with aluminum, can help 
you get even more speed through the know-how these 
books contain. 


IN THE DAYS when we made only a driblet of Alcoa 
Aluminum Alloys, compared to the great flood we are now 
pouring into the war effort, our engineers could counsel 
with you personally on fabricating procedures. Today many 
of these men have been brought back to our plants to join 
the drive for production. From these books you can get 
much of the know-how our men used to bring you personally. 


OUT OF THESE PAGES, too, will come the exciting Imagineer- 
ing of the future. Many of the products you will create to 
meet the new competition, as well as millions of jobs for our 
boys as they come home, will stem from that Imagineering. 


Aluminum Company of America, 2179 Gulf Building, 
Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM 


ALCOA 


ELECTRICAL MANUFACTURING 











Design Veeder-Root Counters 
into all the War-Production 
Machines You Build 


Give your customers this extra protection, 
more needed now than ever. Help them to 
keep uncounted bulls out of their shops and 
production lines where your machines are 
used. Build in Veeder-Root Counting De- 
vices to supply operating records that make 
guesswork unnecessary ...that help to pre- 
vent costly delays and jams from under-pro- 
duction caused by miscounting ... that indi- 
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cate needs for maintenance in ample time to 
avoid trouble. 


There are Veeder-Root Devices of all types, 
mechanically and electrically operated, and 
so compact and streamlined in construction 


that they fit in readily as integral features of 


product-design. 


VEEDER-ROOT 


INCORPORATED 
Hartford, Connecticut 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, De 
troit, Greenville, S. C., Los Angeles, New York, Philadelphia 
Pittsburgh, St. Louis, San Francisco, Montreal, Buenos Aires, 
Mexico City, London. In England: Veeder-Root Ltd. ( New 
address on request). In Canada: Veeder-Root of Canada, Ltd 
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How RESEARCH is Helping to Create 


| io pictures on these pages were taken in the 


new three-story Ault & Wiborg Research Labora- 
tory in Cincinnati, built to house A & W’s expand- 
ing research and product engineering organization. 

More than ever before, research is vitally important 
in the field of industrial finishing. New finishes with 
special characteristics are required for war work. Short- 
ages and priorities make it necessary to develop 
formulations which do not employ raw materials 


needed for war. 


Already, A & W research has created special finishes 
for several coating operations which are speeding 
America’s arms program. It has devised new formulas; 
it has developed alternate materials for making fin- 
ishes to be used both in war industries and in civilian 
fields. 

Since 1878, Ault & Wiborg has been known as a 
builder of fine industrial finishes. Ault & Wiborg in- 
tends to maintain this reputation through the war 


years—and after the war is won. 


NEW MATERIALS are constantly being tested by Ault & Wiborg technicians in an effort to maintain production without 
using raw materials required for war purposes. By varying formulations and by making use of alternate ingredients, A&W 


is continuing to turn out finishes for products essential to America’s war effort and for other important industrial applications. 
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MORE RESEARCH activities can now be carried on by Ault & Wiborg in its new Laboratory, just completed in Cincinnati. 
Modern testing equipment is supplemented by actual production setups, where finishes for special applications can be 
applied as they would be in commercial operations. For we ra the photograph in the lower center shows a machine set 
up in the Laboratory for coating cable, such as that used in airplane wiring systems. In the lower right is a picture of 
Ault & Wiborg’s infra-red lamp setup, where finishing materi: FA designed for this speed-baking system are tested. 
NS Please send me a copy of your new brochure | 
A **New Facts About Infra-Red.”” No obligation | 
SUBSIDIARY INTERCHEMICAL CORPORATION | 
it NAME ee nef 
v DEPT. E. M. M., 15 VARICK STREET, NEW YORK CITY COMPANY ___ clinica 
5 ADDRESS —— | 
5 WEST COAST DIVISICN—1807 EAST OLYMPIC BLVD., LOS ANGELES, CALIF. re UU LL LN Ke Le aa 
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HERES A PENCIL CLOTH 
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INK-LIRE RESULTS AT PENCIL SPEED 


Every line of your favorite hard pencil on Post’s sensational tracing cloth, 


PENCIL-tex, will blue-print with the sharp definition of India ink. The use of 


pencil, which draws jet-black on the processed velvety surface of PENCIL-fex, 


and the glass-like transparency of the tough, durable cloth, will save hours of 


time and, in consequence, your blue prints will be ready much earlier. 
PENCIL-tex is subject to quick, easy erasures and is made in sizes to fit your 
needs. Once you have used PENCIL-¢ex you will realize its tremendous value 
in these days of more work in less time. 


GET YOUR FREE TRIAL NOW 


PENCIL-tex. Free trial samples—actual work size sheets— 
are yours for the asking. At the right is the name of your 


Post man. ‘Phone him for your free trial supply, or send 
direct to 


THE FREDERICK POST CO., BOX 803, CHICAGO 





At our expense, prove to yourself the superiority of 
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Toledo -Toledo Blue Print & 
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Tulsa—Triangle Blue Print & 
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Washington, D. C. 
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Wichita -City Blue Print Co 


INSTRUMENTS @ EQUIPMENT @ BLUE PRINT PAPERS @ KINDRED SENSITIZED PRODUCTS 


JUST PHONE OR WRITE 


YOUR NEAREST POST MAN 
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Chances are you 


can make it from 
fibre! 


If you can, you are freed from 
limitations on availability of 
materials restricted under the 
war program! Your substitute 
is a material generally equall- 
ing quality, often bettering 


performance, of present parts! 


Your costs may take a tumble, 
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BY PASS THE BOTTLENECK 


of materials Shortages! 


since initial cost and cost of 
fabrication often is far _ less 


with fibre. 


Wilmington Fibre is a versatile, 
bone-like material, extremely 
hard and dense — with great 
strength and toughness, yet very 
Its high 


strength makes it a perfect all- 


pliable. dielectric 


purpose electrical insulating ma- 


terial. It has high resistance to 





SHEETS - RODS - TUBES- FINISHED PARTS 





Physical Properties: 


Provides perfect insulation against current, 
heat, shock, noise and vibration. 

Tensile Strength—8,000 to 10,000 pounds 
per square inch with grain. 

“Compression Strength—25,000 to 35,000 
pounds per square inch. 

‘Shearing Strength — 9,000 to 13,000 
pounds per square inch. 

Elastic Limit—Average 4,000 pounds per 
square inch. 

“Dielectric Strength—150 to 400 volts per 
mil of thickness. 
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Specific Gravity—1.05 to 1.4. 


Active combustion begins at 650 degrees 
Fahrenheit. 


Tough, dense and homogeneous. 
Resilient in a measure. 

Hardness, varying degrees of. 

Flexible to a certain extent. 
Non-crystallizing under severe vibration. 


Insoluble in all ordinary solvents, and is 
uninjured by contact with or immersion in 





arcing. In addition, it is one of 
the best insulators against heat, 


shock, noise and vibration. 


It improves rather than deteri- 


orates with age! 


And, it is made in several types, 
each especially adapted for par- 
ticular uses, with emphasis on the 
property or combination of prop- 


erties required for the job. 


To help you find the 
uses where fibre can 
replace materials now 
scarce, get your copy 
of this Fibre Handbook. 
All the facts about fibre 
—its uses—its possibil- 
ities—how it compares with other materials 
—all in one handy reference file. Copy will 
be sent free upon request (on your letter- 
head, Please!) 


WILMINGTON FIBRE SPECIALTY CO. 


WILMINGTON, DELAWARE 


alcohol, ether, ammonia, turpentine, naph- 
tha, benzine, petroleum, etc. 


Oils have no effect on WILMINGTON 
FIBRE, and are not absorbed by it in the 
slightest degree. Salts, also, have no effect 
upon it, but most mineral acids may in time 
cause disintegration. 


Quality improves with age. 


Colors are constant and permanent. Stand- 
ard colors of WILMINGTON FIBRE are 
red, gray (natural, uncolored fibre) and 
black. 


“NOTE: The above figures relative to tensile, compres- 
sive, shearing and dielectric strength, and specific 
gravity, refer to the class or kind of WILMINGTON 
FIBRE for purposes requiring maximum properties. 





















Solve your insulation problems 
with Luma} Phstes 





Handles machined from 
Lumarith rod for electrical 
apparatus. 
Covers of 
Lumarith Pro- 
tectoid. Use: Dust 
covers over con- 
tact springs. 


Phenol fibre laminated with 
Lumarith Protectoid. Use: Sealing 
Lumarith-filled coils to spool heads. 


Coils, layers insulated with 
Lumarith Protectoid. Use: 
Communication apparatus. 


Insulating washers J 
Lumarith Protectoid. 


Insulating washers of opnated . . : 
colored Laumarith. Lamath Frotcseid. Use: Coll 


covers. 


Lumarith Protectoid 


corner insulator vena 
for coil cores. Injection-molded Lumarith 


connecting blocks. 





nT, rte 
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~~ Splicing insulators of Lumarith Protectoid. 
Use: Insulating splices in coils. 


Windows of sheet Lumarith. Use: Pro- : 

tection for instructions on electrical Hk few applications shown, barely scratch the surface 
apparatus both indoors and out. of what Lumarith (cellulose acetate) can do in solving 

present insulation problems. In dielectric strength, tough- 





ness, ease of processing— yes, and in availability 
Cevanese Cet.uLow Corporation (formerly Celluloid Corpo- Lumarith suggests welcome possibilities in speeding pro- 
ation), 180 Madi i »., Ne < Ci ..- Sole Proc ero ° . e ° ° atwea 
oe Ene Eth, tne Some lay no Puataner af duction and in improving product performance. We have 
- Lumarith* (cellulose acetate plastics in sheets, rods, tubes, 5 x a i : 
moulding powder, transparent film and dope) ... *Trademark the data you need. Our technical staff will cooperate with 
Reg. U.S. Pat. Off. you in development work. 


CELANESE CELLULOID CORPORATION 
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THE QUALITY OF THE PRINT OBTAINED from an uninked pencil 


tracing is the ultimate test of the lead that made it. 


TRY THE “PRINT TEST’’ FOR TURQUOISE! Here’s why it wins: 
Precision grading from 17 basic formulas of graphite and clay gives exactly 
the line you want from every inch of every pencil every time. Erasures come 
clean because opacity of line is obtained without depositing any chemical in 
the pores of the sheet. Eagle’s patented super bonding process eliminates the 
frequent breakage and repointing which is so often the cause of variation in 
line. And *Electronic graphite, refined down to particle 
sizes of 1 micron (1/25,000th of an inch), makes sharp 
lines so dense and uniform that they reproduce perfectly. 
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SEALED TURQUGISE veso iouoers 
“VL LEAD HOLDERS 
EAGLE PENCIL COMPANY - 703 EAST 13th STREET, NEW YORK 

EAGLE PENCIL COMPANY OF CANADA, LTD., TORONTO 


WL 





SEND FOR AFREE SAMPLE, naming 
this magazine, your regular pencil 
dealer, and the grade you desire. We'll 
send you a pencil or a TURQUOISE 
drafting lead of the same fine quality. 
Sorry, we can’t send you the new 
TURQUOISE holder illustrated; but 
your dealer will be glad to demonstrate 
its precision-built perfection. 
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SIMPSON MODEL 260 
High Sensitivity Tester 
@ Ranges to 5000 volts, both AC and 
DC, at 20,000 ohms per volt DC and 1000 
ohms per volt AC. Resistance readings 
from ¥2 ohm to 10 megohms. Decibel 
ranges from —10 to +52 DB. 


ELECTRICAL MANUFACTURING 












nd 
00 
gs 
el 





MAY 1912 


K 


HE position Simpson Instruments occupy 

today is one more proof that those who use 
electrical instruments are constantly on the 
alert for something finer . . . and recognize it 
when they see it. 

This recognition of Simpson quality began 
when the first instruments bearing the Simpson 
nameplate were placed on the market. Men 
who knew instruments saw in them a refreshing 
combination of modern thinking and conscien- 
tious manufacturing. 
But the real wave of 








preference for Simp 





son instruments struck 
















... as the story unfolds— 
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MICROAMPERES 
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when they began to tell their story of lasting 
accuracy in daily service. 

Thousands of Simpson Instruments are now 
going out to their assignments. The story of 
Simpson quality is being written on a still 
broader scale today. And it will be a convinc- 
ing story; for despite ever increasing produc- 
tion we are still stressing above all else the 
upholding of Simpson standards. 

If your need for instruments is essential 
enough to give you the right to buy, it is essen- 
tial enough to rate the best. And to those who 
are watching the story in the writing that 
means Simpson. 


SIMPSON ELECTRIC COMPANY, 5200 Kinzie St., Chicago, Ill. 


INSTRUMENTS THAT Sta@ey ACCURATE 








WHERE NO OTHER ANTI-FRICTION 
BEARING WILL STAND UP 





Picture to yourself the most difficult conditions a bearing can 
be called upon to meet — high speed, heavy load, temporary 
overload, shock, vibration. Then read below why NORMA- 
HOFFMANN PRECISION ROLLER BEARINGS — time-tested 
heavy-duty units— meet these conditions. 


4 





PARALLEL LINE CONTACT 


Solid cylindrical rollers between cylindrical races 
providing maximum load contact area, increased 
steady load capacity, and a larger shock-absorbing 
capacity than any other type of single-row bearing. 


SAFETY FACTOR 


A margin ample for temporary overloads up to 
50% beyond normal rating, as under peak loads, in 
unusually severe duty, or under shock conditions. 


SUPERIOR CAGE 


Made of extruded bronze to secure maximum 
density and uniformity, and machined all over 
for balance. 


DURABILITY 


Large contact area with the most efficient load 
distribution—greater wear-resisting surfaces—true 
rolling between rollers and raceways — minimum 
friction between roller and cage. 


SPEED QUALITIES 


A lower friction coefficient under heavy load 
than any other type of bearing—a speed ability 
equal to that of any ball bearing, size for size, 
up to 35,000 R. P. M. 


Write for the Catalog. Let our 
engineers work with you. 
Booths 7 and 8, Texas Bidg., Tulsa Exposition 


AVRMA-AVFFMANN 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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SOME HORSES WILL GALLOP Ney” WITHOUT 
A “GIDDAP” . . . OTHERS NEED TO BE “SWITCHED” ~~ BEFORE THEY 
WILL RUN FULL SPEED ... THE STARTING SWITCH ON CAPACITOR 
AND SPLIT-PHASE MOTORS HELPS TO BRING THEM 6) UP TO 
SPEED AUTOMATICALLY ... ON WESTINGHOUSE @ 
MOTORS (5) THE IMPROVED STARTING SWITCH GIVES POSITIVE 
CHANGE-OVER FROM STARTING ST 10 RUNNING CONNECTIONS 
. QUIETLY JOS penn ANNOYING CLICKS ARE HUSHED 
BY CUSHIONED STOPS. SE .. ACCURATELY , BECAUSE 
THE SWITCH OPERATES BY CENTRIFUGAL Oy FORCE. . SURELY, 
BECAUSE EXPERIENCE, AND rests // show Yu at THE SILVERED 
CONTACTS AND RUST-PROOFED STEEL PARTS GIVE THE MOST 
DEPENDABLE PERFORMANCE ... THIS STARTING SWITCH 
1S JUST ONE @ OF MANY IMPORTANT FEATURES THAT MAKE 
WESTINGHOUSE SMALL MOTORS STAND OUT AND STAND UP. 


J-03170 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PENNSYLVANIA 
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A NEW PLASTIC 


FOR BETTER HIGH FREQUENCY 
INSULATION AT LOWER COSTS 


STYRAMIC, 


* Trade Mark Reg. U.S. Pat. Off. 


WITH eee 


@ increased resistance to heat 


@ excellent dielectric properties 


@ non-inflammability 
v machinability 
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The need for a new insulating material for high frequency electrical 
equipment to relieve shortages of critical ceramics has been answered 
—and answered with a new industrial plastic that offers new economies 
in production and etter high frequency electrical qualities. 

The answer: Styramic, a new polystyrene resin base plastic. 

Styramic has all the superior high frequency electrical character- 
istics of polystyrene, the most promising ceramic replacement pre- 
viously available, p/us even better machining qualities, greater resist- 
ance to heat and non-inflammability. 

It can be readily molded by compression or injection and can be 
extruded into rods, tubes or other shapes of uniform cross section, 
thus making possible many production economies. It can be drilled, 
tapped or turned where machining is necessary to supplement 
molding. Unlike most ceramic materials, very close tolerances can 
be maintained with Styramic. 

Extensive tests indicate that Styramic may be used at temperatures 
approximately 15°F higher than those which are safe for polystyrene 
and that it can be recommended for all applications excepting those 
where unusually high operating temperatures are encountered over 
a long time. 

Styramic is now available for defense applications on priority rat- 
ings. For full details and experienced technical assistance in adapting 
Styramic to your particular defense needs, inquire: MONSANTO 
CHEMICAL COMPANY, Plastics Division, Springfield, Massachusetts. 


PHYSICAL PROPERTIES OF STYRAMIC 


A Typical 
STYRAMIC Commercial Grade 
of Polystyrene 















































*Specific gravity 25/25° C 1.358 1.049 
*Specific volume, cu. in./Ib. 20.45 26.42 
**Mold and age shrinkage, 6 months, in./in. 0.0025 0.0024 
* 3 ‘ 84.5 — 86° C. 76—78° C. 
Heat distortion temperature (1) Ma 7, 184 — 187° F. 168 — 172° F. 

+38" Cc. 130° C. 
Flow temperature (2) 280° F. 266° F. 
*Water absorption, 24 hours, % (3) 0.046 0.078 
Burning rate, in./min. (4) Chars slightly but 0.77 

will not burn 

*Dielectric constant, 300 Ke. dry (5) 2.55 2.60 
*Dielectric constant, 300 Kc. 96 hours (5) water immersion 2.60 2.60 
*Power factor, 300 Ke. dry % (5) 0.04 < 0.03 
*Power factor, 300 Kc. % 96 hours water immersion (5) 0.04 < 0.03 
*Loss factor, 300 Ke. dry % (5) 0.1 < 0.08 





*Loss factor, 300 Ke. 96 hours water immersion, % (5) : 0.1 ee : 


Machinability — Excellent. 


*Compression molded 


**Injection molded 


< 0.08 
Test Methods: (2) A.S.T.M. D569-40T (4) A.S.T.M. D635-41T 
1) A.S.T.M. D48-39 (3) A.S.T.M. DS70-40T (5) A.S.T.M. D150-39T 
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Mons ANTO THE FAMILY OF SIX MONSANTO PLASTICS 





(Trade names designate Monsanto's exclusive 
formulations of these basic plastic materials) 


LUSTRON (polystyrene) - OPALON (cast phenolic resin) 
LASTI . S FIBESTOS (cellulose acetate) - NITRON (cellulose nitrate) 


SERVING INDUSTRY...WHICH SERVES MANKIND 


Sheets - Rods - Tubes - Molding Compounds - Castings 
a é Vuepak Rigid Transparent Packaging Materials 
| 


SAFLEX (vinyl! acetal) - RESINOX (phenolic compounds) 
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Laminated Metal in Sheets, 
Wire, Tubing or Fabricated Parts 


When you want metals with unusual characteristics—perform- 
ance characteristics that can’t be found in any single alloy or 
individual metal-—try General Plate Laminated Metals. Made 
by permanently bonding two different types of metal together, 
these laminated metals give you the combined advantages of 
both metals. You can get laminated metals with good conduc- 
tivity plus extra strength, or corrosion resistance plus rigidity 
and easy workability, or with one layer magnetic and the opposite 
layer, non-magnetic. 

Manufacturers of electrical, chemical, radio and other equipment 
use these laminated metals for better performance, more economy 
and, in some cases, to conserve vital materials. There are several 
combinations available—precision rolled to any gauge—in all 
shapes and forms. Write for new bulletin. 


General Plate Division 
of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals; 
electrical contacts--Solid and rolled plated precious metals in all forms Truflex Thermostatic Bimetals. 


ATTLEBORO, MASSACHUSETTS 
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M 
NED THIS PLEDGE 


HAVE SIG 
TO AMERICA’S VICTORY 


The Nation needs us strong 
| WILL KEEP FIT! 


Lost hours help our enemies. 


My working time is America’s time 
| WILL TAKE NO “TIME-OFF”! 


Carelessness causes accidents. 
Accidents annually cost enough man-hours to build 15,000 bombers 


| WILL BE CAREFUL! 
lie if indifference to 
results in poor ork- 


EP MY INTEREST! 


1 the increased 


soldier may ¢ 

f small jobs 
| WILL KE 

elfare of America will rest upo! 

hich will emerge from present nec 

1 WILL ADVANCE! 
».EDGE that our future may be 
Work and Service. 
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secure for Life, 
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Accuracy—as Ever 


Despite 
. ang rush of present 
: OC ea there is no relaxa- 
ion from rigi i 
te n rigid requirements 
oa uracy in calibration and 
' : pection of fine Triplett in- 
. struments. N 
po : , nents. No compromise is 
' owe promise 1s 
So permitted to affect in the 
slightest those exacti 
oe se exacting stand- 


eof 
| ards which have become the 


international Hallmark for 
precision and quality 


THE TR 
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Tighten A Job Once 






"TVERLOCK IT the first time 


WITH THE WASHER THAT HAS THE EDGE 





The battle-cry of production is ‘Get it right the first time.” ; 
These are times when a job can't be fussed over, tightened j 


and retightened—or serviced every 60 days. 
Your job is done only when it is EverLocked .. . with a 


score of sharp edges 
for the duration. 


braced against vibration . . . dug in 





The higher your priority . . . the surer it is your assem- 
blies should be held with EverLock Washers—and the 
faster we can fill orders. 

Send for a trial quantity, or write for the handy catalog 


illustrated below. 
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for defense products F 
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LISTED ON GOVERNMENT ORDNANCE STANDARDS 
PRINTS BEAX 1-2-3-4 
SHOWN ON ANS36 (Army-Navy Aeronautical Standard) 
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ORGIVE US, Rover, for making an example of you! But vour 

joyous moments, when the tail wags the dog, remind us of 
the way that one unbalanced part can shake—and punish—a 
whole motor assembly. 

Take, for example, a 40-lb. electric motor. At only 200 r.p.m., 
one ounce inch of unbalance in the armature may not seem so 
important. But now step the speed up to 5000 r.p.m. and that 
unbalanced force becomes 44.3 /bs.—more than the weight of 


the motor itself. It's enough to shake the motor off its base 


















5000 times a minute. And there’s nothing so joyous about that! 

These destructive, unbalanced forces which overload bear- 
ings, Cause vibration, excessive wear, and noise, are now easily 
found and corrected through the use of Gisholt Dynetric Bal- 
ancing Machines. The operation is simple and takes only a 
matter of seconds. These machines are so accurate they can 
measure unbalance vibrations down to .000025”. 

Write for literature. @ Using the radio means of amplification, this sensitive machine picks up 


static and dynamic unbalance vibrations and magnifies them as much 
as 1,600,000 times. It makes proper balance easier, quicker, and more 


DYNETRIC BALANCING MACHINES economical to attain than ever before. 
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GISHOLT MACHINE COMPANY, 1119 Washington Avenue ¢ Madison, Wisconsin 


LOOK AHEAD...KEEP AHEAD...WITH GISHOLT IMPROVEMENTS 
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TURRET LATHES - AUTOMATIC LATHES - BALANCING MACHINE! 


Ay is MOTOR JS THE 
CARBON BRUSH 


WHY NOT HAVE YOUR BRUSHES 
DESIGNED FOR THE JOB? 


We make a specialty of studying individual motor or generator 
designs with a view to selecting a brush that will enable the 
machine to deliver its maximum possible performance with the 
minimum upkeep and attention. 


If none of our one hundred odd standard grades seem to fit, we 


frequently develop new grades or modify standard grades to 
get the desired results. 













If you place a brush problem in our hands, you may rest assured 
that we will never call the job complete until we have developed 
a brush that will give satisfactory results. 








Over sixty-five manufacturers are using our brushes on over 
six hundred designs of motors, generators, and miscellaneous 
electrical equipment. 
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Can we be of service to you? 










and more 


scons PURE CARBON COMPANY, INC. 
ENTS 1909 NOBRAC STREET, ST. MARY'S, PENNSYLVANIA 


MAY 1042 
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CMP EXTRAS — Important 
for Uninterrupted Wartime Operations 


Because of extensive research and pioneering in many 
phases of precision cold rolling, CMP Strip has inherent 
extra qualities advantageous for numerous wartime draw- 
ing and stamping operations. CMP can provide extra long 
coils for fewer automatic machine delays; exceptionally 
light gauges with controlled physical characteristics to 
reduce product weight without loss of strength: and close 
tolerances for maximum parts production per ton. Whenever 
specifications are rigid and performance demands are 
important, CMP is able to consistently duplicate accuracy 
and physical properties in coil after coil. CMP as an organi- 
zation is eager to assist Victory motivated industry to “speed 
up” — perhaps your “all-out” production could be improved 
by investigating the possibilities of CMP Precision Strip. 






THE COLD METAL 
PRODUCTS CO. 


Subsidiary of The 
Cold Metal Process Co. 
YOUNGSTOWN, OHIO 
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TOLERANCES — (SPECIFIED 
OR NOT) MEANS MORE FEET 
PER POUND AND MORE NS 
FINISHED PARTS PER THOU- 
SAND POUNDS. SUPPLIED IN Frec 
COILS WEIGHING UP TO 300 —_ 
LBS. PER INCH OF WIDTH 
LESSENS PRODUCTION DE- 
LAYS IN AUTOMATIC 
IN ¢ 
MACHINES LANIS 
: ijentific at 
\ ment m 
| tgllowt” 
A 
mer s 
“esi 
gurtac® 
Avatl 
Tran 
TRA 
4 \uce 
:} an 
2 | i\\v 
pt 
at 


ELECTRICAL MANUFACTURING 





Clear-cut wiring and instruction 
diagrams of Graphic Lamicoid 


Intricately calibrated instrument 


dials made of Graphic Lamicoid 


Frequently handled machine oper- 


ating guide of Graphic Lamicoid 


KVEKS promptly supplie 
to Defense Manufacturers 


laminated plastic GRAPHIC LAMICOID supplants metal 
for panels, dials, nameplates! 


All you need do is fill in the coupon below 
and return it with a sample or blueprint of 
your instruction panels, dials, wiring dia- 
grams, or nameplates — to get immediate 
action on an order for Graphic Lamicoid. 
Ideal for these and other applications 
where lettering, calibrations or designs 
are required for identifying the function 


or operation of equipment. 


Note in the illustration above how one 
machine-tool builder conserves the alumi- 
num formerly required for his nameplates 


and instruction panels. Also the clean-cut 


instrument dials and tough, easily-cleaned 


operating chart shown at left. 


HOW THEY ARE MADE 


Type or designs are printed in black or color 
and then permanently incorporated into Lamicoid 
sheets. They become an integral part of the lam- 
inated plastic and are: 1. Extremely legible; 
2. Readily drilled and machined; 3. Highly resis- 
tant to abrasion; 4. Kept bright and spotless 


simply by wiping with a damp cloth 


If you use printed or drawn instruction sheets, 
wiring diagrams, nameplates etc., that are sub- 
jected to constant handling — fill out the coupon 


we will quote prices promptly. 


stesnenonncnencennsnnsenes USE THE COUPON TODAY! ss-==--2--2--2202e0nesees 


MICA INSULATOR CO., Dept.21, 196 Varick Street, New York, N. Y. 


We are sending samples (or blueprints) of our 


viving details 


of SIZE, PRINTING, (type, calibrations, color, etc.) and FINISH (glossy or satin). Quote 


prices on quantities of 
Name 


Company 


iddress 


This is NOT an order 


Title 








Does Your Assembly Line 


P-K assembly experts specialize in immediate 
results. They know how to spot fastenings that 


can be simplified without costly ““change-overs™! 


Parker-Kalon Assembly Engineers have worked 
on the fastening problems of hundreds of defense- 
busy plants, large and small. In most cases results 
have been more than gratifying. In many instances, 
time savings of 25% to 506. were effected. These 
percentages, translated into extra man-hours, have 
added extra production days onto each working- 
week, and have “upped” assembly schedules of 
many vital defense-needed units. 

There’s a good chance that you can get extra out- 
put in your plant, too—and Parker-Kalon Assem- 
bly Engineers are ready to help. With properly 
engineered use of Parker-Kalon Quality-Controlled 
Self-tapping Screws you may (1) save operations: 
(2) simplify assembly; (3) cut out “slow-ups”’. 


These results are possible because you eliminate 
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SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY... 





tapping, cost of taps and maintenance of tapping 
equipment. You save the time of salvaging rejected 
parts due to crossed and mistapped threads. You 
need no lock washers to make secure fastenings. You 
do away with the fumbling that goes with handling 
bolts and nuts, and the difficulties of riveting in hard- 
to-get-at places. You eliminate the need for tapping 
plates on thin sheets. and for inserts in plastics. 

You can obtain all the benefits of this simpler. 
better fastening method by getting together with a 
Parker-Kalon Assembly Engineer. You'll find that 
he is truly an expert on present-day assembly prac- 
on all sorts of products. You'll find him 
practical and unbiased, for he is pledged to recom- 


tices 


mend Self-tapping Screws only when they offer a 
better. more economical means of assembly. 

He will show you that no special tools or skilled 
hands are required to use Self-tapping Screws. You 
can change overnight! Parker-Kalon Corporation, 


198-200 Varick Street, New York, N. Y. 
<a 
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- AND OTHER FASTENING DEVICES 
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e| stillweara"“BUSTLE”? 


Make sure that ‘out-dated’ fastening methods are 
not slowing work on your assembly line. Call ina 


PARKER-KALON ASSEMBLY ENGINEER to help you 
speed fastening jobs three ways... . 


1. Simplify ASSEMBLY ... 2. Save OPERATIONS... 


“Over 140 Parker-Kalon Type ‘F’ Self-tapping Screws materially “Parker-Kalon Self-tapping Serews have made possible two 
simplified the complex assembly job on our large six-spindle important short-euts in our assembly.” says Warren MeArthur 
machines”, says Edlund Machinery Company, N. Y. “We use them Corp., N. Y. “We've eliminated hole tapping, and solved trouble- 


wherever they will fit into the design of our machines —they save — some riveting problems.” The sectional view of a chair base shows 
valuable time, and give us a 100°. efficient lock-tight fastening. how this company uses Type ‘F’ Self-tapping Screws in the assem- 
Our savings, in actual dollars, more than pay for all the P-K Self- — bly of all types of seating for commercial and fighter aircraft. 
tapping Screws we use.” “Self-apping Screws give us the rigid, unshakeable fastenings we 


must have — without using lock-washers.” 
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at Your production won't be slowed up by “doubtful serews” . . . — 

‘ screws that look all right but some of which fail to work right foyer 4 pee Se 
. . When you use genuine Parker-Kalon Self-tapping Screws. For oe oe ae ; 

- the Parker-Kalon Laboratory — without counterpart in the industry : -— & hay : 

ne maintains a rigid quality-control over all characteristics of ” 

a Parker-Kalon fastening devices. . 
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Give the Green Light ° to Defense Assemblies 


URING MAY 1942 


Serving with 
the Air Corps .. . 


The roar of motors in the night. . . black Shapes against the 
sky ... American planes are on the job! And in the air as on the 
ground, wherever direct current is required from an A. C. 


source, I. T. & T. Selenium Rectifiers are also in the service 


Extremely compact and light in weight... vibration-proof and 
dust-proof ...I.T. & T. Selenium Rectifiers have no moving 
parts to wear out or cause failure at crucial moments. Of par- 
ticular value in aircraft they are unaffected by altitude and 
atmospheric changes and will operate over an extremely wide 
temperature range. 


Consulting engineering services available for specific requirements. 
Address Engineering Department for descriptive bulletins. 


General Offices: 1000 Passaic Ave 
East Newark, New Jersey 
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QC. COUNTER 


ACCURACY and-SPEED 


Counts to 9000 turns per minute and faster. 
Quick one-motion reset to zero. 


Instant visual check of reset—short pointer 
is visible through window in long pointer. 


Large, clear, easy-to-read figures. 


Automatically deducts turns taken off coil in 
case of over-run—permits precision winding 


at high speeds. 


Specially designed friction hubs with large 
bearing areas hold pointers positively — 
no shaking or wobbling — tension easily 
adjustable. 


Hobbed gears precision cunembead 


LINE OF VISION INSTALLATION. With the Flexible Shaft Drive 
the counter is installed directly back of coil as illustrated. Oper- 
ator can watch both with the slightest eye movement. Height 
and angle adjustable to “‘fit’’ operator. Reset-to-zero motion takes 
operator's hand but a few inches from coil. Price of Counter, 
adjustable base, and Flexible Shaft $29.50. 


Counter scale shown above is approximately half 
actual size. Note the large, clear, leqible figures. 


Clipper High Speed Coil Winding Counters were devel- 
oped to increase production and accuracy in our own 
Coil Winding Department. They do just that. 


Our operators attain speeds of 9000 turns per minute with 
the motor wide open. They hold this high speed right up 


DIRECT DRIVE MOUNTING—with Clip to the last few turns and stop with the pointer right on 
per at left end of motor. re ii 
Price of Counter and adjustable base $27.00. the “mark” without loss of time. 


Users (names on request) say the Clipper is miles ahead 
of anything they have ever seen, and they are changing 
over to Clippers as fast as practicable. 

WRITE FOR CATALOG | 
describing extensive line of Mechan- Order a Clipper on 30 days approval and test it on your 
ical Counters, Electric Counters, and own work. If it isn’t miles ahead of what you've been | 
Predetermined Electric Counters — using, just return freight prepaid for full credit. | 
also Actuating Switches and Timing 


and Recording Devices. For prompt shipment specify whether you waut Direct 


Drive or Flexible Shaft Drive, and include priority rating. 
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@ Now the ‘‘availability’’ of porcelain 
takes on a new meaning. Porcelain’s 
‘‘versatility’’ has always been recognized. 
Together, these terms take on a new im- 
portance to you. The combination has 
become the positive answer to many of the 
problems facing designers and engineers in 
this time of material shortages. Porcelain 
may be the answer to your ‘‘shortage”’ 
problem. 
























In addition to these qualities, porcelain 
is acid and heat resistant, it has extraor- 
dinary ability to withstand arcing and 
thermal shock, has excellent insulating 
qualities and, what is even more important, 
porcelain has that high range of adapt- 
ability which is in such demand today when 
only a few materials are available for use. 


The engineers of any of the companies 
listed below will be pleased to help you with 
your porcelain design problems. Refer to 
‘*Porcelain’’ in the ‘“‘Guide to Buying”’ 
section of this issue for the addresses. 


‘ SPECIFY PORCELAIN .. . it is avail- 
able, versatile and economical. 

















Resistance tube for 
dependable  insula- 
tion under rigid high- 
heat installation con- 
ditions. Porcelain 
was specified for 
assured satisfaction, 

















Bushings are used every- 
where in hundreds of appli- 
tions because they can be 
molded to satisfactory tol- 
erances with mechanical 
strength and high insula- 
tion values. 
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The important requirements 
of this service switch base 
were, insulation, moisture re- 
sistance, high compressive 
Strength and tow cold flow. 
Porcelain again proved itself. 


MAY low 


High-heat resistance was the 

primary factor in choice of ma- 

terial for this terminal block. 
Porcelain was the answer. 


Maximum insulation, mini- 

mum cost and ability to with- 

stand arcing were the require- 

ments of this rotary switch 

base. Porcelain met the three 
way challenge. 


Sponsored by the following members of the 


SPECIAL ELECTRICAL 
PORCELAIN SECTION 


NATIONAL 
ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 


THE AKRON PORCELAIN CO. 
THE COLONIAL INSULATOR CO. 
ILLINOIS ELECTRIC PORCELAIN CO. 
IMPERIAL PORCELAIN WORKS, INC. 
KNOX PORCELAIN CORP 
THE LOUTHAN MANUFACTURING CO 
PORCELAIN PRODUCTS, INC 
SQUARE D COMPANY 
THE STAR PORCELAIN CO 
THE UNIVERSAL CLAY PRODUCTS CO. 





Know What's 
UNDER the Trade- mark 


Before You Buy MOTORS! 


ROUD as we are of the Fairbanks- 

Morse trade-mark, we urge that before 
buying you look beyond the trade-mark— 
look at the motor. For we know, and you 
know, that it’s the motor and not the 
trade-mark that runs machines. 

And because we believe you know 
motor quality when you see it, we ask you 
to look at the construction of an F-M 
Motor point by point. Compare the ex- 
clusive F-M Copperspun Rotor, for in- 
stance, with the rotor in any other squirrel 
cage motor. You'll say, we’re sure, that 
you want windings centrifugally cast of 
COPPER, rather than of some less suit- 
able metal. 

Would you like to look further into the 
construction advantages that give F-M 
Motors their proved stamina? A post card 
or telephone call will bring you a demon- 
stration. Fairbanks, Morse & Co., Dept. 
E26, 600 S. Michigan Ave., Chicago. 
Branches and service stations throughout 


the United States and Canada. 
Patented 
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To the MANUFACTURER 
with VISION for TOMORROW 


Research to determine the CORRECT answer to 


Cechnical information regarding all types of as ing applications. 


SLEEVE BEARINGS such as Alloys, Lubrication, 


Service with capable field engineers located in 
TWENTY-TWO industrial centers. 


Here is how 
JOHNSON BRONZE 


can help you TO DAY 


. 2 War has interrupted normal business 


*lities for complete manufacture of EVERY 
a BEARING and BUSHING. 


your bearing applications? Chances are ten 


ena eNO 


at Cleeve BEARING HEAD 
. 570 SOUTH MILL STREET - 


but it hasn't stopped thinking . . . and plan- 
ning for tomorrow. Leading manufacturers 
in every line of products are now seeking 
new ways to improve .. . to cut costs... to 
increase performance. All this is possible 
with the right type of bearings. 

Why not ask a Johnson engineer to review 


to one that he can make a worthwhile 
suggestion . . . a recommendation backed 
by more than 30 years exclusive bearing 
experience. As we make ALL types of 
sleeve bearings, we hold no prejudice 
for any one kind. Your inquiry carries no 
obligation. 


JOHNSON BRONZE COMPANY Beng 
UARTERS 


NEW CASTLE, PA. 


MAY 1942 


STOKERS 
yea au 








TYPE RL, '4 Watt, Non-inductive, Standard tolerance 
14 0/0, Maximum resistance 500,000 ohms, Size 19” 
diam. x 4" high. Mounting-hole through center to 
clear 6-32 screw, Terminals #18 Tinned copper wire 
144” long. 
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TYPE KL, 14 Watt, Non-inductive, Standard tolerance 
L446 0/0, Maximum resistance 500,000 ohms, Size *,”’ 
diam. x 154"' long, Mounting by terminals, Terminals 
#18 Tinned copper wire 144" long. 
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TYPE DL, 1 Watt, Non-inductive, Standard tolerance 
16 0/0, Maximum resistance 1 Megohm, Size ®<” 
diam. x *4” high, Mounting-Hole through center to 
clear 6-32 screw, Terminals #18 Tinned copper wire 
114” long. 
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TYPE WL, 1 Watt, Standard tolerance 1 0/0, Maxi- 
mum resistance 50,000 ohms, Size °° diam. x 1” 
long, Mounting by terminals, Terminals—Strap .015"’ 
thick by !%” wide tinned copper . . . Light with high 
resistance, a popular type for airplane use. 
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TYPE AL, 4 Watt, Inductively wound, Standard toler- 
ance 3 0/0, Maximum resistance 80,000 ohms, Size 
iy’’ diam. x 1"’ long, Mounting by terminals or center 
hole, Terminals 418 Tinned copper wire 115” long 
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TYPE AC, 5 Watt, Inductively wound, Standard Toler- 
ance 3 0/0, Maximum resistance 50,000 ohms, Size 
Tie 'diam. x 1” long, Mounting by terminals or center 
hole, Terminals choice of #18 Tinned copper wire or 
015” x 14” strap. 








Specializing mn 
WIRE WOUND 
RESISTORS 


If space and weight are factors in your 
design, check the maximum resistances 
of these wire-wound resistors against 
their dimensions which are indicated 
by the rule. Specializing in wire- 
wound resistors, the type with which it 
is possible to obtain high resistance in 
minimum space with minimum weight, 
we have standardized these and other 
units in order to give you the price 
advantage of mass production. 


As specialists, moreover, we have the 
experience and equipment to meet 
your resistor needs whether or not any 
of our standard units can be used. 


Write today for file catalog with 
prices ... and if your resistor problem 
is unusual, by all means, get our 
advice and quotations. 


INSTRUMENT 
RESISTORS CO. 


LITTLE FALLS ...N.J. 














MICA CARD, Type HN, Standard tolerance 
2%, 30 Watt, Maximum resistance 50,000 
ohms, Size 114” wide x 314” long x 342” thick, 
Mounting Insulated eyelet to clear 6-32 screw, 
Terminals Tinned copper lug. Ideal for limited 
space-lying close to panel or wall. 
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ALSIMAG 


HIGH FREQUENCY 
CERAMIC MATERIALS 
FALL INTO j=, CLASSES 


AlSiMag 35 and 196, 
the low loss steatite ceramics for 
high and ultra-high frequency ap- 
plications. 


AlSiMag 190, the 
material of exceptionally high 
dielectric constant. 


Special AlSiMag com- 
positions with definite temperature 
coefficients of capacity. (Not of- 
fered for general use.) 


AlSiMag 72 and 202, 
materials with low temperature co- 
efficient of expansion. 


AlSiMag 211, 222, 
393 and Lava, for vacuum and 
cathode ray tube applications. 


Complete physical characteristics of 
the more generally used AlSiMag 
and Lava bodies are detailed in 
Property Chart No. 416 which is 
sent free on request. The full range 
of physical characteristics of these 
bodies is not available from any 
other single source. 


Trede Mark Reg. U. 9, Pat. Off. 
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In THE PRODUCTION of certain types of wire and cable demand- 
ing the finest quality and utmost uniformity, the Wire Division of Electric 
Auto-Lite Company has come to be regarded as a primary source of supply 
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white £08 tTHI$ by manufacturers in many fields of industry. 
28-PAGE BROCHURE 
ON AUTO-LITE WIRE 


The broad scope of Wire Division’s engineering resources and manu- 
facturing facilities is described in a recently issued brochure, which may 
be had on request. 


While a large proportion of these manufacturing facilities are now 
engaged in the production of essential materials, capacity is available as 


this goes to press for the immediate production of other types and sizes 
of wire and cable for war orders. 


If difficulty in procuring specialized types of magnet or insulated wire 
is slowing your production, it is possible that we may be of assistance to 


you. Your inquiries, detailing your present requirements or future needs, 
together with priority ratings, will receive prompt attention. 





The Electric AUTO-LITE COMPANY e Port Huron, Michigan 
WIRE DIVISION 


ce | - | - ri Automotive Cable + Aircraft Cable 
i _f rl Magnet Wire « Flexible Cords, 
SP | ae _f Assemblies « Wiring Assemblies 
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Long life for your dies... 


For scores of electrical manufacturers the uniform temper, 
exceptional flatness and freedom from annealing scale of 
Granite City electrical sheets are adding many inches of 
laminations to the life of dies. 

In peacetime such savings mean important gains in profits. 
Now they mean even more important gains in time. They 
bring American industry that much closer to victory—and 
the Axis industrial machine that much closer to defeat. 


That’s why Granite City still guards the uniform quality 


Chicago + Cleveland * Denver * Houston * Indianapolis 
New Orleans « 


Milwaukee « Minneapolis « Moline 


HOT ROLLED SHEETS ¢ COLD ROLLED SHEETS « 
TIN PLATE e« 





STRIPLATES e 
PORCELAIN ENAMELING SHEETS e¢ TIN MILL PRODUCTS 





/ 


A short life for the Axis. 


of Granite City electrical sheets as closely as in the days 
when steel was sold rather than rationed. That's why Granite 
City still takes more control samples, and runs more tests per 
thousand tons of sheet. 

When victory is won and normal production resumed, 
this will be a fact worth remembering: Only with a plant 
as Compact...an organization as closely knit...and modern, 
efficient equipment of the types and capacities employed 
at Granite City is such close quality control possible. 





e Kansas City « Los Angeles « Louisville © Memphis 
New York « St. Louis 


GALVANIZED SHEETS ¢ ELECTRICAL SHEETS 





Large Enough To Employ the Latest, Most Efficient Equipment « Small Enough To Supply You with Steel Tailor-Made for Your Needs 
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VIBRATOR-TYPE CONVERTERS... in the acid 
test of military service ... have established an 
enviable record for ruggedness and unfailing 
dependability. 


ViBRATOR-I'YPE CONVERTERS, since their incep- 
tion, have been more efficient, lighter in weight, 
and more economical than other forms of power 
supplies. 


ELECTRONIC LABORATORIES, at the request of 
military engineers, developed VIBRATOR power 
supplies of a rugged reliability heretofore consid- 
ered impossible . . . WITHOUT sacrificing any of 


For Big Jobs Tomorrow... New Power Supply Developments Today! 


the unquestioned superiorities of the VIBRATOR- 
TYPE design. And research is continuing! 


* * * 


ELECTRICAL ENGINEERS AND MANUFACTURERS! 
If you use power converters and haven't expe- 
rienced the advantages of the ELECTRONIC 
VIBRATOR type, we will gladly demonstrate how 
they can serve YOUR product with greater effi- 
ciency and economy. Our engineering staff is 
ready and willing to meet YOUR exact specifi- 
cations. Just address: 

ELECTRONIC LABORATORIES, INC., INDIANAPOLIS, INDIANA 
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TRAFFIC COPS 
FOR CURRENT- 


BARNES-MADE SPRINGS 


I; TAKES two kinds of 
peak operating efficiency—MAN-power and ELECTRIC power. Nothing 
but the best equipment is good enough for the fighters in our factories. 
And nothing but the best parts for Electric power control apparatus are 
wanted. In electric controls—switches—timing devices—it’s important to 
have dependable, accurate performance. When it comes to choosing a 
spring—don’t let-up on quality. Properly designed and manufactured for 
your particular need, good springs will stay on the job with better results. SPRINGS 


Proper selection of material, careful forming and controlled heat-treating §mall Stampings 


make a spring that is responsible—that is the aim of Barnes-made Products. Wire Forms 


WaLLace Barnes Co. 


Division of Associated Spring Corp. 
BRISTOL, CONN., U.S.A. 
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GENERAL INDUSTRIES 


. can mold whatever = | 


aN 


AN Defense calls for 
‘in Plastics Parts 





Our facilities for producing molded plastics parts 
are not excelled anywhere. We are in position to 
undertake the largest assignments, handle them 
with ease, and deliver on time. You can rely on 
our engineers and workmen, long trained in all ) ( 
branches of molded plastics production, to take 


WRITE, WIRE OR hold of your job and hit the mark right from 


° 
PHONE Elyria 2238 the outset. No matter what your specifications 
: — , ; ‘ S 
Be Pnene: Shice aemreet you call for in size, shape, material, quality or finish, ' 
Chicago ....¢ Phone Central 8431 
etroit. .... . Phon adison 2 * 
Philadelphia. . Phone Comden 2215 you can confidently look to General Industries : 
New York : . Phone Longacre 5-4107 : T 
a een aees to meet your requirements in every particular. s 
F 
| 
{ 
| 


The GENERAL INDUSTRIES Co. ; 


MOLDED PLASTICS DIVISION 7 a ELYRIA, OHIO 
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SHH MEP RO OF 


is geared for volume production 
of high precision stampings and 
cold headed products! 


Shakeproof offers the facilities of two modern plants 
thoroughly equipped for Die Making—Stamping— 
Drawing —Cold Heading—Thread Rolling—Heat 
Treating and Plating. And, a well-manned technical 
staff of competent metallurgists and experienced 


; ; : Cmte mee Ce ee 
production, research and field engineers. scribes the facilities of our two plants in 


: detail. Available to company executives 
lf you are in need of a reliable source for parts sim- FCM Cea a Me ee 
ilar to those illustrated above, our organization has 


the experience and the equipment to quickly de- 


liver a product of highest commercial standards. S H 5 ie 3 sd 0 0 P ints 


Quotations can be furnished from blue- 


Prints or one of our field engineers Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
ll i ion. 2501 NORTH KEELER AVENUE . CHICAGO, ILLINOIS 
will gladly call for personal discussion = oo 
in Canada: Canada Iilinois Tools, Ltd., Toronto, Ont. 


















You Can Do All 5 with G-E Mycalex 


The versatility of 
G-E mycalex is 
shown in these 
typical parts— 


compression mold. 


1 You can produce moderately intricate shapes. 

2 You can mold or machine parts to close tolerances. 

3 Mycalex can be drilled, filed, ground, sawed, or polished. 

4 Metal parts can be inserted or combined with it during molding process. 
5 


tions are eliminated. 


Combines Features Found 


% High mechanical strength 

% High dielectric strength and insulation resist- 
ance 

*% Low losses at high frequencies 

%*% Good arc resistance 


* Resistance to sudden temperature changes—can 
be immersed in liquid air 


Alloys can be cast around mycalex without affecting its structure—machining and sealing-metal opera- 


in No Other Insulator 


% Chemical stability; no deterioration with age 


% Dimensional stability; freedom from warpage 
and shrinkage 


% Imperviousness to water, oil, and gas 
* Low coefficient of thermal expansion 


% Heat resistance— operation as high as 325 C 


ed, injection mold- 


ed, and fabricated. 
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EVEN MORE WAR ORDERS 


FOR G-E MYCALEX 


FOR MOTORS—Th. highly Orc-resistang 
Minal conn (injection-mold. Quality of GE the fact that jt 
ed on many G-E— alrod heaters. won't oxidize Or carbonize and its resisy. 
ity of GE mycalex ance to deterioration make it the ideal 
mechanicg| abuse oil, water, material fo, compression-molded brush- 
chemical fumes make it the strongest seq] Older studs. 
Available 
QUICK DEL; WAR NEEDs 
It’s news the ay “Na manufac- Set. Because of 
turer can Say he has enough of some- electrical 
thing. But we can say that about myca- G-E myca 
ex. For your "ar production needs we fields of ¢ 
can fill more Orders for this important and di 
insulating Material], * 
“What’s it m 
and a Special g] 
Substitute £ 


its €xCeptionally 00d 
and mechanical Properties, 
NSively 


used in the 
‘ industria] co 


ntrol, X-ray 
equipment, and aViation, 
Four stanc¢ ard types of G-E 
‘"—ground Mica take care of MOst applications. 
48s. You can USE it as a &tades are available for €xtrao 
Now hard to requirements. 
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Wacser motors may be broadly divided into these motors will not per flywheels € deliver 


Single-Phase 
Repulsion-Start (1/ 


three general classes: polyphas€, single-phas¢- and enough of theit stored energ) @ the punching 


direct-current The following outline shows the varie OF drawing operation. For these applications Wagner 


ous subdivisions and the Wagner type letters which builds RP-6 motors with high-resistance rotors. Dut- For single-phase ci ; e is no petter motor 


apply to them. ing the working P* » cycle, the motor speed than the Wagner RA repulsiot ; son motor, 


1 polyphase drops considerably and 2 B flywheel to do its which starts asa repulsion motor with high starting: 
e : : ‘ - 

att work. High-resistance rotors are also used in RP-7 = torque and low etarting-current, and, upon approach- 
A. Squirrel-Cage a 50-1 levat , hict 3 1 
. a to 50-hp) © evator MOTOFS, which are use on low- ing seating vial ios . aah t 

1. Low resistance T} ¥ ing ope rating speed, is automate ally converted into 


2. High reactance Ty 
3. High resistance Type RP phase current is involved, the RA motor is the logical 


speed elevators, hoists, dumb W aiters, ete an induction motor. with few exceptions, if single- 


choice. 


B. Wound Rotor Polyphase Wound-Rotor 


1, Low resistance T e RS : 

oe ee ae Low-Resistance (1 to 250-hp) : 

2. High resistanc® Type RT Single-Phase Wound-Rotor 
3. Sy nchronous Type RN ‘There are t o reasons for the existence and applica- 


tion of motors of the W agner type RS. First, since the Repulsion-Induction (1 to 5-hp) 


a single-Phase rotor winding is connected to slip-rings making it ee : 5 
A. Wound Rotor ‘ tahigh ext 1 resist ne ; F illing-station compressors are often operated in cold 
easy tO connect 2 H's n externa resistance in the rotor 7 ae 2 
a; Repulsion start TYPE RA cigcuit it is possibl to obtain medi ty low st ting Jocations under weather conditions which congeal the 
c . e 2 extreme sta - ree 
2. Repulsion-induction Type RG : : So agit oil in the compressor crankcase and may increase the 
5 currents without impairing the running performance: See : 
‘ . : 5 ‘ é : ; load until it 1S double its normal value. For such ap- 
B. Squirrel-Cage Rotor Second, by introducing resistance In the rotor circuit meat wes . se tO hict 
. : +, , y ications agnet yroducet the motor which t a 
1. Capacitor-start Type RE of an RS motor it is possible to obtain speeds from : _— a. pote 


2. gplit-Phase-stare Type RB 59 to 97% of synchronous speed. This method of speed 
control is satisfactory when the load is constant. For 


3. Direct-Current sae , : s which it can start and is ideal for filling-station com- 
obtaining different speeds on applications where the 
A.W ound Rotor 


1. Compound-“ ound Type RD 


prush-riding machine with 4 squirrel-cage to limit 


the idle speed. This tyP® of motor will carry any load 


. ’ pressor applications: 
joad varies, Wagner recommends the use of poly phase 


squirrel-cate multi-spee ors, type MRP, which 


may be obtained with two, three, OF four speeds. Single-Phase gquirrel-Cage-Rotor 


Polyph Squirrel-C 
poste st ~ Capacitor-Start (1/6 to 1-hp) 


Low-Resistance (1/6 to 400-hp) Polyphase Wound-Rotor 
In order tO meet 4 competitive situation Wagner 


Because of its simplicity: rugged construction, and High-Resistance (40 to 100-hp) builds tt aK motor 
pulias re or, 


7 which is 4 -apacitor- tart in- 
low cost the RP-1 motor 1s the most popular type 2 capacitor-> 


oom . oe ; “he air-c sesoning i > § oti . roquires duction machine. 
ysed in industrial plants. It has sufficient starting- The air conditionins industry sometimes requires 


torque for operating machine tools, fans and blowefs, motors which must have higher starting-toraues and 


centrifugal pumps some types of compressors, an lower etarting-currents than can be obtained in good 
many other kinds of machinery: gquirrel-case motors. For such applications the 


wagner RT motor was developed. The characteristics gplit-Phase-Start (1/20 to 1/3-hp) 


of unusually high starting-toraue and exceptionally 


Single-Phase Squirrel-Cage-Rotor 


Polyphase Squirrel-Cage low gtarting-current are accomplished by using 4 The cheapest tyPe of single-phase motor is the RB 


(1-1/2 to 125-hp) pigh-resistance secondary winding which is perma- split-phase machine. It is recommended for applica- 


nently short-circuited. tions where the starting duty is light and the period 
9 moter of higher starting : of acceleration is short. The RB-5 (16,14 and I 3-hp) 
“1 motor® Typical sti is a special service motor intended for © ashing ma- 
Polyphase Wound-Rotor chines, mangles, ete which operate only for 4 short 


r load, large ait compressors; large re ; : ; 7 
sriod of time at infrequ ont interv? \s. The RB-5 motor 
frigeratins machinery, mixers, ete: For such applica- Synchronous (7-1/2 to 200-hp) pers ———_. ee c 


tions W agner puilds 4 high gtarting-toraue motor Wagner synchronous wpynn-Weichsel” motors, tyPe 


with igh-reactance rotor, known as type RP-5. RN, differ from conventional sy nchronous motors in 


ers, plunger pumps, belt conveyors 


should not be used on jobs which operate continue 


ously . 


that they have starting characteristics like RS motors, 
Polyphase Squirrel-Cage do not have separate exciters, and have simple starting Direct-Current Wound-Rotor 


High-Resistance (W/2 t0 150-hp) devices- The RN motor is the ideal motor to install Compound-Wound (1/6 to 3-hp) 


where power factor needs correction pecause it not 
The motors discussed thus far are not suitable for only improves the power factor but also handles the Wagner also builds girect-current type RD motors: 


operating machines having heavy flywheels because roughest job to be found. which are still required in some locations. 
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Application of Timken Bearings to the main spindle of the 


MAY 1942 


Timken Bearings 
are helping electric 
power do more work for 
Victory. This will be 
equally valuable in 


meeting post-victory 





Ten electric motors aggregating 4814 horse 
power are required to operate the various units 
of this big Giddings & Lewis Precision Hori- 
zontal Boring, Drilling and Milling Machine. 
Still more power would be necessary but for 
the fact that the 6” diameter main spindle of 
the machine is mounted on Timken Tapered 
Roller Bearings. 


Power saving was not foremost in the manu- 
facturer’s mind when Timken Bearings were 
specified however. Precision was the principal 
reason for their use; precision that has made 
Timken Bearings dominant on heavy duty 
spindles in lathes, milling machines, drilling 
machines, boring machines, hobbing machines 
and specialized machine tools of various types. 
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BUY UNITED STATES 
DEFENSE BONDS & STAMPS 
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The Giddings & Lewis machine shown here has 
45 spindle speeds and the main spindle has 21 
separate and distinct feeds. It is fully automa- 
tic in operation and weighs (net) 126,000 Ibs. 


THE TIMKEN ROLLER BEARING 
COMPANY, GANTON, OHIO 


Manufacturers of Timken Tapered Roller Bearings for auto- 
mobiles, motor trucks, railroad cars and locomotives and all 
kinds of industrial machinery; Timken Alloy Steels and Carbon 
and Alloy Seamless Tubing; and Timken Rock Bits. 


Giddings & Lewis Precision Horizontal Boring, Drilling and Milling Machine. 


RESISTANCE PLUS 


From the tropics to the arctics - 
on land, sea and in the air, 
HARDWICK, HINDLE resistors 
and rheostats are serving with 
Cita tl ap 


Our greatly expanded facili- 
ties are operating night and 
dayinanall-outdefense effort 


* 
* 
o 
* 
~ 
- 
~ 
- 
- 
~ 
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HARDWICK, HINDLE, Inc. 


Newark, N. J., U. S.A. 
RHEOSTATS AND RESISTORS 
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“Uncle Sam’s Navy Ordnance Department and 
many war-production industries are taking 
full advantage of Catalin’s processes of casting 

to specifications—without the expensive, time-consuming 

construction of complicated molds, without the limita- 
tions of molding equipment and without size restrictions. 


Where Catalin’s strength, non-inflammability, chem- 
ical resistance and non-water absorbent properties are 
desired, but special castings are unnecessary, we have 
stock sheets, rods and tubes in a wide range of sizes 
and shapes available for immediate delivery. Catalin 
can be machined with the same ease as wood or metal, 
using substantially the same tools and equipment. 
A well trained army of Catalin fabricators, fully 
equipped, are ready to assist as sub-contractors to 
busy manufacturers. 


Invaluable to those concerned with materials and 
production, is Catalin’s new 64-page booklet P.E. 5. 
It outlines Catalin fabricating techniques, equipment, 
casting methods, arbors and is complete with design 
data, cost analysis and physical properties chart. Write 
for your complimentary copy, today! 


CATALIN CORPORATION - ONE PARK AVENUE, N.Y. 


Cast Phenolic Resins, Polystyrene Molding Compounds, 
Melamine and Phenolic Liquid Resins 


Catalin is a reg. trade mark 
oS 
_ MASTER ARBOR 
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lead molds are made either on die-casting off by a vibrator. The master mold can repeat peratures for about 16 hours. The molds are then 
machines or from master steel arbors, dipped into this performance indefinitely. Lead molds thus placed into accurately controlled ovens or 
molten lead (See Diagram). All straight draw formed are charged with the carefully prepared vulcanizers for curing. Opaque and translucent 
molds are dipped. The lead flows up the sides of = phenol-formaldehyde resin which has been colors are cured in the least time. Transparents, 
cooked and agitated at comparatively low tem- 


the steel... chilled by a water bath and stripped 













Catalin, a thermosetting resin, is supplied in fully 
cured shapes. It is not a molding powder and 
therefor does not employ molding techniqyes. 
Steel arbors such as illustrated are quickly and 
inexpensively constructed. Three distinct casting 
processes are now available, allowing complete 
freedom of design using straight draw molds 
without undercuts . . . split molds with undercuts 

.. and cored molds to obtain compound curves, 
half-spherical and full-spherical hollow castings. 


(UEP Ee pete eer ee oe 


CURING OVEN 









in crystal-clear colors, require more time! 








My, what big ears you have... Herr Hitler 


bs deme big ears to hear things not 
meant for them. And big eyes 
looking for things they should not 
see—just yet. 


You, Adolph, would be very much 
interested in some of the things we’re 
developing for you. American re- 
sourcefulness, ingenuity and the de- 
termination to win are now at work. 
And the great plastics industry is per- 
forming miracles in the battle against 
time and production obstacles. 

Richardson Plasticians, for example, 
are doing things that “can’t be done” 
—producing better products which 
save other critical materials for other 
essential jobs—helping numerous 
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producers increase their output per 
machine-hour. 


Soon, Herr Hitler, you'll know just 
what we’ve been doing and how fast 
we've been doing it. 


War Products Producers Please Note: 


If you have a problem which lami- 
nated or molded plastics might solve, 
write us about it. We'll do our best to 
give you the answer quickly. 

The Richardson Company, Melrose 
Park, Ill.; Lockland, Ohio; New Bruns- 
wick, N. J.; Indianapolis, Ind. Sales 
Offices: 75 West St., New York City; 
G. M. Building, Detroit. 





A few of the ways in which INSUROK and 
the Richardson Plasticians’ experience are 
now serving: 

1. Increasing output per machine-hour 


2. Shortening time from blueprint to 
production 


3. Facilitating sub-contracting 


VY 4. Saving other critical materials for 
other important jobs 


5. Providing greater latitude for de- 
signers 


6. Doing things that ‘‘can’t be done” 


7. Aiding in improved machine and 
product performance 
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Brazing terminals of all types to 
wires and cables. 


Brazing silver contacts to copper 





MANO’ & RARMAN 








Joining rotor bars to end rings and 
other structural jobs. 





TYPICAL SIL-FOS JOBS 


conductors. smaller laps save hundreds of 
pounds of copper. 





A BIG element in changing a plant over to 
war production—or in getting a new 
plant ready for action—is the hooking up of 
switchboards and bus systems and the making 
of numerous electrical connections. 


Substantial time can be saved on this work and 
better results obtained by doing as electrical 
manufacturers have long been doing—braze 


with SIL-FOS. 


Besides the exceptional brazing speed this 
low-temperature, free-flowing alloy makes 
possible, its silver content assures joints of 
high electrical conductivity and the strength 





Construction bus systems. The 





and ductility to withstand vibration, shocks 
and wide temperature variations—in short, 
joints of highest electrical efficiency that 
need no maintenance. 


Likewise, in the manufacture, reconditioning 
and repair of electrical equipment of all kinds, 
SIL-FOS speed with reliability, and the 
protection its low working temperature gives 
to the metals joined, are equally valuable. 


GET SIL-FOS DETAILS IN BULLETIN No. 12 


Write for a copy of this fully illustrated bulle- 
tin that tells all about SIL-FOS including useful 


information on how to apply it in your plant. 
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Making and repairing switches. 


Joining switchboard bus systems 
using preplaced alloy strips. 


2 strong, tough alloys 


non-magnetic down to 150° F. below... 








Unusual characteristics of these two Alloys 
increase their range of usefulness 





MAGNETIC PERMEABILITY AND CURIE POINT 
OF “K” MONEL AND “KR” MONEL 


j 
: ie kebies bed rena aa ape SS St 
Well-known properties of age-hardenable “K”* and “KR ' ms 3 
- | ese RR Magnetic 
Monel are strength and hardness equal to that of some heat- Permeability at Transformation 








° Condition | room temperature Temperatur 2 
treated alloy steels. Lesser known but also important are | H = 200 oersteds | (er meabilite 
ie ai (air = 1.02 max.) > ae a 
two other characteristics exhibited by these metals: | of 1.02° F.) 
1. “K” and “KR” Monel remain non-magnetic in all condi- c 
: : Soft (quenched) .... | 1.001 200 
tions, at temperatures far below those encountered in |Quench and age- 
actual service. | hardened ......... 1.002 150 
oR ‘KR? : “1: 4 | re or 0 200 
2. “K” and “KR” Monel retain room temperature ductility Cold-dr — 1.001 201 
; Cold-drawn and age- 
and toughness at sub-zero temperatures. hardened ......... 1.002 150 
i 
i For these reasons, in addition to their usual applications. \ ee ; ——— 
“K” and “KR” Monel are used where magnetic disturbances 
must be avoided or eddy currents minimized ...as in mag- 
netic surveying equipment and important applications in A nn. aaa INCO NICKEL ALLOYS 
sragrs s . »e £ ins > s / have an asterisk as- 
aireraft structures and instruments. Po) IN THE WAR EFFORT 
are trade-marks of - ; 
THE INTERNATIONAL NICKEL COMPANY, INC.. 67 Wall Street, New York, N.Y. the International Nickel Co. , In« With the Nation at war, every 


pound of Nickel, Monel and In- 
conel that expanded facilities can 
produce is urgently needed for 
vessels of the Navy, mechanical 
and chemical equipment for the 








MECHANICAL PROPERTIES AT LOW TEMPERATURES 




















: j Army, vital parts of Aircraft, 
: » > ies Pat r > 
Ten- | Yield Strength Teasile Elongation | Reduc- | uardness Charpy | and for Che mical, I ett ole um, 
| MATERIAL Condition erature (0.202 Strength in 2 in tion of Rockwell Impact | Steel and other essential indus- 
' oF fiset : er cent Area Strength | tries. As part of the all-out war 
offset) psi. psi. p per cent ft.-Ib. effort the International Nickel 
apenas eeenraaiael cree - | —_— —— |—_— Company will continue to report 
Cold-drawn age- for the benefit of such users in- 
“K" MONEL hardened..... Room 125,900 157,300 15.5 37.4 27 formation concerning the selec- 
Cold-drawn age- tion, fabrication and use of Nickel 
hardened..... } —110 | 134,600 | 171,650 | 173 | 41.1 36 | 27 and Nickel Alloys. 

































: a EXTRA STRENGTH AND HARDNESS... aneane RESILIENCE . . . age-hardenable, for excep- 
Z\IN K MONEL comparable to heat-treated alloy steel; age- Z NICKEL tional spring properties, magnetic, good 
dh hardenable, non-magnetic— electrical conductivity— 
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This page shows but a few of the 122 different permanently in- 


sulated Rockbestos wires that have become standard types 
through wide use in various electrical products and industrial 


applications. These, and hundreds of 











“specials”, were originated by Rockbestos 
research men to solve troublesome wiring 
problems and give better and longer 
service under severe operating conditions. 
Perhaps we could do something along 


the same lines for you? 


600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 


Sizes No. 18 to No. 4/0 ALW.G. with varnished cambric and felted 
asbestos insulation and grau, black, hite or colored flameprouf cotton 
braid. 


Combine fire insurance and fine appearance in your switchboards 
with Rockbestos Switchboard Wire. It is absolutely fireproof and 
will not dry out under heat. Sharp, clean bends can be made without 
cracking as the asbestos wall acts as a cushion under the braid. 
Rockbestos A.V.C. Hinge Cable and Switchboard Bus Cable have 
the same fireproof and heatproof characteristics. 
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APPARATUS HEATING CABLE—TABLE LH 


No. 19 A.W.G. nickel-chromium resistance wire insulated with 040° 
of felted asbestos and covered with 4/6 4” water proof lead sheath. 


¢ 


Manufacturers of photographic developing tanks, dry print de- 
veloping machines, candy making equipment, soil heating cable 
kits and other devices requiring controlled distribution of mild heat 
can use this easily shaped heating cable to advantage. 





ALL-ASBESTOS FLEXIBLE CORD—TABLE CA 


Sizes No. 10 to 18 A.W.G. with two or three conductors insulated with 
felted asbestos, covered with asbestos braid. Also in A.V.C. (asbestos 
and varnished cambric) constructions. 


This heat-resisting flexible cord is ideal for floodlights, blueprint 
machines, apparatus, high-wattage lighting units, etc., which require 
a heavy duty, enduring cord. For moisture-resistant construction 
specify the A.V.C, type. Labeled cord with polarized conductors if 
desired. 


ASBESTOS INSULATED APPLIANCE LEAD WIRE 


No. 8 to 20 A.W.G. solid or stranded copper, monel or nickel 
conductors insulated with 031” or 040° of felted asbestos in blacl 


white or color 










Sizes 


Whether you make waffle irons, hot-plates, small motors, ranges, 
water heaters, radios, ovens or blueprint machines, we can give 
you an asbestos lead wire made to fit the mechanical requirements of 
your product. 
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ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 
finished to meet rarying winding conditions and coil treatment 
requirements, 
If you make motors, protect them against heat-induced 
failure with class B windings of Rockbestos Magnet Wire. 
Leads of A.V.C. Motor Lead Cable will complete the failure- 
proofing. 
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THERMOSTAT CONTROL WIRE—TABLE TC 


Sizes No. 14, L6 and 18 A.W. G. in two to sir conductors with 
1213, 25 or 32 mil wall of fe Ited asbestos insulation and cad- 
mium plated steel armor. 
This multi-conductor control wire is widely used by manu- 
facturers of heat control devices as well as in low voltage 
signal and inter-communicating systems. Its lifetime insu- 
lation and rugged armor will give you troubleproof control 
circuits. 





RHEOSTAT AND STOVE WIRE—TABLE A 


Sizes No. 18 A.W. G. to 1.000.000 CM insulated with a heavy 
wall of felted asbestos and covered with a rugged asbestos braid 
finished in black, white or colors. 
For ranges, rheostats, furnaces, control panels, switch- 
boards, or any electrical equipment that develops heat, or 
operates in dry, high temperatures, use this heat-resistant 
solid conductor wire or All-Asbestos Rheostat Cable, 
Table R, with stranded conductor. 





600 VOLT A.V.C. MOTOR LEAD CABLE—TABLE L 


Sizes No. 18 A.W. G. to 1.000.000 OM insulated with two walls 

of felted asbestos and a high-dic lectric, heat-sealed varnished cam- 

bric insert, with a heary asbestos braid overall. 
Make your products dependable with this motor lead cable. It is 
heatproof, fireproof, greaseproof, oilproof and highly resistant to 
corrosive fumes and moisture. Use it for coil connections and motor 
leads in electrified mining machinery, motors, electric locomotives, 
subway cars, ete. 





600 VOLT A.V.C. CONTROL CABLE 


In one to 19 conductors, Standard strandings ALW.G. No. 12 19/No, 26 
and No, 9 19/ No, 2.4. Other strandings furnished to order. 
Designed for use in equipment requiring a multi-conductor control 
cable capable of withstanding high temperatures, this cable is 
widely used in the control systems of electric cranes manufactured 
for use in steel mills. The insulation is unaffected by hot, corrosive 
fumes, oil or grease and has ample moisture resistance. 
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600 VOLT A.V.C. POWER CABLE—TABLE E 


Sizes No. 18 A.W. G. to 1,000,000 CM insulated with laminated 
felted asbestos and varnished cambric, and an asbestos braid, 
Other constructions for service voltages up to S000, 


Use Rockbestos A.V.C. Power Cable for the internal wiring and 
power leads of heat-exposed heavy electrical equipment and you'll 
add the selling point of guaranteed performance. 


ROCKBESTOS PRODUCTS CORP. 


775 Nicoll Street, New Haven, Conn. 
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WIDEST RANGE OF STOCK UNITS. 
Ohmite produces the widest range of 
types and sizes in Power Rheostats, Re- 
sistors and Tap Switches. This facilitates 
selection of the right units for most ap- 
plications. It often avoids the necessity 
of designing special units. Close C ontrol 
Rheostats in ten sizes from 25 to 1000 
watts. Wire Wound Resistors from 1 to 








It is 1500 watts. High Current Tap Switches 
ane in five models from 10 to 100 amperes 
tives, A.C. There are over one thousand stock 
items alone available for quick needs. 
ENGINEERING SPECIAL UNITS. Because 
w of long, specialized experience in supply- 
ing units for electronic, scientific and 
industrial applications—and because of 
tions—Ohmite Engineers can take a“‘load” 
a off your mind and your time. Let them 
aa work with you to expedite the engineer- 
rosive ing of special units for you. 


DELIVERIES. Increased plant size and 
productive capacity are speeding up the 
production and delivery of Ohmite Prod- 
ucts for essential needs. E very- 
thing possible is being done 
to help win the race 
against time. 








¥ — Send for Catalog and Engineering Manual No. 40 

vo « si "i - 

; Especially helpful today. Complete 96-page guide in 
the selection and application of Rheostats, Resistors, 
Tap Switches, Chokes, Attenuators. Write on com- 

ORP. pany letterhead for your copy today. 


OHMITE MANUFACTURING CO. 
4805 Flournoy St., Chicago, U.S.A. 
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to Meet Today’s Requirements --- 
Conserve Labor, Time, Material 


The country’s production drive calls for speed and more speed. Labor must be 
conserved. Material and time losses must be avoided. Stokes Automatic Molding 
Machines fully meet the requirements of this program. 


@ Molding labor is saved. * Machines are @ Material is saved. 8% to 10% or more. 
completely automatic. Every charge of powder is accurately 
metered. 


@ Finishing and Assembly labor are saved. 
Moldings are uniform, accurate, with @ Toolmakers’ time is saved. Automatic 
paper-thin flash. molds are ready for use weeks ahead of 
big multiple-cavity molds. 
@ Time is saved. Molding cycles are re- 


stro 





duced 50% or more in many cases. @ You can get into production quickly. 
‘ . Molds with few cavities, quickly made, IR 
@ Tool steel is saved. Automatic molds produce parts as required to maintain pay 
have oaly o.e or few cavities. needed output. lat 
am 
St 
In Automatic Molding production is high, 10,000 or more parts per week from a IR 


single cavity, because every split-second of time is saved and operation is con- 
tinuous, 24 hours a day and 7 days a week. 


tan 


Patented U. S. and Abroad 





Moldings are made only as required, therefore inventories are small and parts can 
be redesigned when necessary, without inventory loss. 


If you need plastics parts for defense, to meet rigid Army and Navy specifications, 
Automatic Molding should help. Want more information? 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 





| 9 TYPES OF IR V-0-SLOT 


FILL EVERY SLOT INSULATION NEED 


NEW thin types of IRV-O-SLOT described below were developed to pro- 
vide non-bulking slot insulation for use in confined or limited space: 


NEW IRV-0-SLOT THICKNESS sett mer tc 


Resin-Coated Fish Paper .006” to .016” 600 to 800 VPM Tae 


Ort e eel tte Ry fel Chae) Ls Re] 0): See TOR 600to 800 VPM |! Pensive types 


OTR MTL Mel tbc) alte Ltr 
Fish Paper .009’’to.011"° 1050to1250 VPM ~ dielectric 


Special Thin Varnished strength 
eter Taal Cec 


eens 800 to 1000 VPM | Usable in 
eI eee Rte Tol leC Rall O11” CYeen rm ck 2 ee LS 
Varnished Fiberglas du- 
plexed to Fish Paper 009" to .013°” 800 to IJOOO VPM | ascii’ 
OT Ebro R RY Sol olde) 1s .011" to .013” 800 to 1JOOO VPM | g 


These materials plus straight-cut and bias-cut Varnished Cambric 
TM Maa ee ee 


RS 
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(1) Resin coated fish paper. (2) Resin coated Spauldo paper. (3) Varnished Fiberglas duplexed to fish paper. (4) Yellow straight-cut varnished cambric duplexed to fish paper. (5) Black 
stroight-cut silk duplexed to fish paper. (6) Yellow bias-cut varnished cambric duplexed to fish paper. (7) Black bias-cut varnished cambric duplexed to Spauldo paper. (8) Yellow straight-cut 
varnished cambric duplexed to Spauldo paper. (9) Varnished Fiberglas duplexed to Spauldo paper 


IRV-O-SLOT INSULATION consists of Fish or Spauldo 
papers coated with resin, or bonded by means of a plastic insu- 
lator, to cambric, silk or Fiberglas. These insulations possess 
ample strength and toughness as protection against mechanical 
stresses. They have high dielectric strength. The duplexed 
IRV-O-SLOT and Spauldo paper have exceptional heat resis- 
tance. The bonded insulations have high moisture resistance. 

All IRV-O-SLOT insulation is flexible and easy to form. This 


simplifies and speeds application. It is available in sheets and 
also tape form ready to be cut into slot strips. 

For complete data, write for the new Product Information 
Sheet, EL-45. It tabulates the physical and electrical properties 
of all nine types of IRV-O-SLOT. Samples and prices will be 
sent you on request. Write Dept. 56. 


VARNISH & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. 


Plants at 
IRV-O-SLOT insulation is used on the Union IRVINGTON, N. J. * HAMILTON, ONT., CANADA 


Switch & Signal Company's Dynamotor Armatures Representatives in 20 Principal Cities 





origind BLACK oxide finish 
for Iron and Steel 


JETAL shows the way to faster production . . to more effect- 
ive protection. Enthusiastic users, in ever-increasing numbers, 
turn to JETAL for the final answer to their finishing problems. 


Ca JETAL gives 50°, to 70°, more abrasion and 


wear resistance—as high as 230°¢ by changes in procedure. 


* JETAL with proper protective oils or lacquers, 


offers high salt spray resistance. 


®& JETAL assures 100°; increase in production. 
8 JETAL saves you 30°, in price ... and goes 


further. 
Substitute JETAL for nickel, zinc, cadmium and tin plating 


Immediate delivery—any quantity. Send samples for JET AL- 
izing without charge. Consultation service without obligation. 


ALROSE Aste 


PROVIDENCE, R. I. | Tel. WILLIAMS 3000 
PATENTED 
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PHOENIX DEFIES 
MOISTURE GHOSTS 


Your hands are never dry. Perspi- 
ration stains ordinary tracing 


i nedcig ane HERE’S A TRACING CLOTH 
“ghosts,” that show on blueprints. 
Water splashes make even more . 
disagreeable stains. 1 d 
PHOENIX Tracing Cloth with- proofed against 
stands actual immersion in water 
for more than 10 minutes at a time 


SSS MOISTURE GHOSTS 
not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The improved surface of 





Perspiration stains and water marks hold no terrors for this im- 





PHOENIX Tracing Cloth permits proved tracing cloth—and it holds pencil smudges or erasure scars 
eH) pod ce moyenne at a minimum. Now you can have clean tracings, in pencil or ink, 
neon ce eee sa free from these untidy “ghosts” that reproduce on blueprints! 
blueprints. The secret of this amazing performance lies in a remarkable 
new process that defies moisture, and gives PHOENIX an unus- 
PHOENIX REDUCES ually durable working surface. You can use harder pencils with 


ERASURE GHOSTS 


Ordinary tracing cloths become 
scarred when erased. Erased spots 


this improved cloth and get sharper lines with less tendency 
to smudge. Even 6H pencil lines show clearly, and reproduce 
produce ghosts on the blueprints. >> strongly! Erasing does not mar the drawing surface; erased areas 
_PHOENIX has a durable draw- ; i . . 
ing surface that reduces working SRS take pencil smoothly—and ink without feathering. The new 
trace white color and increased transparency provide excellent draw- 
ing contrast and produce strong blueprints. 
Let PHOENIX speak for itself on your own drawing board. 
See your K&E dealer, or write for a generous working sample 
and an illustrated brochure. 





A&E 


EST. 1867 


\ KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 
- SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 











CHICAGO - ST. LOUIS 
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Designing Molded Plastics Parts: ue 


From The Engineering Files Of One Plastics Avenue 


Ribs, bosses and fillets are often essential to molded plastics parts. The following general 
factors should be considered in design specifications: 





1. Design ribs with ample section and sufficient 3. Fillets increase strength of mold and of molded 
draft or taper. High bosses and all ribs should have at part, prevent lodging of compound in corners with 
least 5° taper and generous radii at top and base. resulting, premature cure. 

2. Large otherwise unsupported surfaces should be 4. Mounting bosses should project at least 1/64 in. 
designed with ribs to provide adequate mechanical beyond other projections on molded part. 

strength and minimize warpage. A safety factor of 5 5. Ribs act as runners or feeders and may be used 





































or better is recommended. to flow materials to isolated bosses or projections. 
RIBS are used to provide strength and facilitate flow of 
material. Ribs may be used on one or both surfaces. When ribs 
are used on inside surface of light-colored material, decora- 
tive ribbing on outer surface may be necessary to conceal lines 
or shadows. 


Sas 
a] 


For urea parts ribs should be as short as possible and of uni- Mise. 
form thickness, approximating thickness of main section. k 
i 
i BOSSES are used for mounting or assembly. They should 
be located in corners whenever practicable. RECOMMENDED PROPORTIONS FOR Ri&S 
a 8 Lo} L 3 F ic 
When four bosses are used for mounting molded parts it is HOT MOLDED 10° s* 1m a ee 


usually necessary to grind their top surfaces flat. Three bosses 
are preferable as they do not require this finishing operation. 
For small bosses the height should not be more than 2 times 
the diameter. 





High bosses which must be formed by deep recesses in the 

upper mold member should be avoided because of difficulty of 

machining mold. High bosses tend to trap gas, decreasing 
density and strength of molded part. For bosses in side walls of 
light- colored parts decorative fluting on outer face will con- 
ceal any shadows or flow lines. 


FILLETS (or radii) at base of ribs or bosses facilitate flow 
of compound and eliminate sharp corners which concentrate 
stresses in molded part. 

Fillets on inside ribs or bosses minimize shadows or flow lines ee ee 

which may appear on outer surfaces. ir os pins ran saber mounting end 













Fillets frequently reduce mold costs, improve appearance of sic {Rec shim: Ahad coaeial 
part, and eliminate dust traps which make part difficult to 3: 
clean. . 
e 
Molded parts should have at least 1/32 in. radius for all a 
corners, with the exception of flash lines which should be a 
sharp. Cold molded parts should have 1/16 in. minimum radii. 
op 
ADDITIONAL FACTS Proper design of ribs and bosses improves aq 
serviceability of molded parts and contributes to economical manu- 
facture. G.E. offers a consulting engineering service based on ex- 
perience, successful production and complete molding facilities. rt ania 0" 
ONE PLASTICS AVENUE at Pittsfield, Massachusetts, is the head- a enveD Pieter nich FOR B : 
quarters for five plants of the Plastics Department of General Electric me 3 mT 
Company. It signifies the location of complete plastics facilities for adie: <pmaiata Fi oD ny %in Sl 
development, material manufacture, designing, engineering, mold- H 
making, molding and laminating. C 
REPRINTS of this advertisement may be obtained by writing Section te 
E-5, General Electric Company, Plastics Department, Pittsfield, Mass. 
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3 SPEED “ACTINIC” ARC LAMPS 


Pease High Power ‘‘Actinic’’ En- 
closed Arc Lamp features an exclu- 
sive shunt circuit, which permits 
operation at 10, 15, and 20 amper- 
ages at will. 


OTHER OUTSTANDING FEATURES 
OF MODEL “22” 


Sliding ‘“Vacuum-like’” Contact > 
Horizontal Water Wash «+ Quick 
Change Chemical Applicator Sys- 
tem + Thermostatically Controlled 
Drying Drums, either gas or electric. 


MAY 19142 
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Pease Model ‘’22” Continuous Blueprinting, 
Washing, Developing and Drying Machine. 


Morne and faster Blueprints is the order of the day in the 
nation’s defense plants from coast to coast. 


The Pease Model '’22" with production speed of 30 linear feet 
per minute is meeting this demand. It is the fastest Blueprinting 
machine in use today and delivers deep blue, contrasty prints 


at a lower cost per square foot than any other tracing repro- 
duction equipment. 


Government Departments, Commercial Blueprinters and Indus- 
trial Organizations with expanding requirements and rapidly 


maturing plans rely on Pease Blueprinting Equipment to speed 
vital production. 


Write for descriptive information on our complete line. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD © CHICAGO, ILLINOIS 


A TYPE AND SIZE FOR EVERY REQUIREMENT 
INCLUDING DIRECT PROCESS PRINTING 
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Help You Meet Those “Impossible Specifications 
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Sprague Koolohms are not “just another’’ make 
of resistor, they embody exclusive structural 
and design features that make them the great- 
est wire wound resistor development in 20 years. 
That is why Koolohms have met specifications 
heretofore impossible—have proved particularly 
helpful in meeting the exact demands made of 
war manufacturers. Because they have set new 
high standards of performance under adverse 
salt water immersion conditions, Koolohm Re- 
sistors are approved for much military and naval 
equipment, for which average resistors were 
inadequate. 

Enjoy the unique advantages created by 
Koolohm’s distinctive feature—the ceramic insu- 
lation of the wire BEFORE it is wound. See 
how this improvement makes Koolohms smaller, 
sturdier, better protected. See for yourself how 
accurate are Koolohms and how long they stay 
accurate. 


KOOLOHM Non-Inductive Resistors 


Ceramic insulated wire permits perfect inter- 
leaved Ayrton-Perry windings reducing induc- 
tance to practically neglible values, even at fre- 
quencies of the order of 60 mc. Distributed capaci- 
tance is very small. 


SEND TODAY 
FOR CATALOG! 


Catalog and samples 
free upon request 


SPRAGUE 


SPECIALTIES COMPANY 


(Resistor Div.) North Adams, Mass. 





KOOLOHM Single-Layer Winding 


Because Koolohm wire is ceramic insulated before 
it is wound, each turn can be wound tightly against 
the next. The insulation on the wire provides absolute 
protection against shorts and changed values. The 
ceramic insulation on Koolohm wire has a dielectric 
strength of 350 volts per mil at 400° C.! 


KOOLOHM Progressive Winding 


Koolohm ceramic insulated wire can be wound in 
high density patterned windings giving the electric 
equivalent of many layers of windings without high 
potential gradients. 

This permits much larger wire sizes with the re- 
sultant safety factor, and much higher resistance values 
in small space. For example, 7500 ohms or 2.5 mil wire, 
or 70,000 ohms or 1.5 mil wire in a fully rated 10 watt 
resistor only 15/32” x 1-27/32" long. 


Section With Ceramic Insulation Removed 

The ceramic insulation now used exclusively on 
Koolohm wire is heat-proof—is actually applied to the 
wire at 1000° C. It is so moisture-proof it can be boiled 
in water—provides heretofore impossible humidity pro- 
tection. 


KOOLOHM Unique Mounting Features 

Although the wire is insulated before winding, 
Koolohms are doubly protected. Most types are en- 
cased in a sturdy outer ceramic shell that will not peel 
or chip and allows quicker, easier, time and space sav- 
ing mounting directly to metal or grounded parts 
with complete resistor circuit insulation. 
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ELECTRICAL MANUFACTURING 





A—Sawed, milled, drilled & bored Brush Ring 
B—Sawed, sanded & drilled Insulating Plate 
©—Threaded & tanned Reducine Bushing 


‘ 


_ scout car, virtually unknown to a 
jeep conscious U. S. public, is neverthe- 
less a first rate fighting unit in the mechan- 


ized divisions. 


Scout cars are especially equipped for 
speedy reconnoissance. Good radio and 
electrical insulation, such as Synthane, con- 
tributes to their effectiveness over rough 
roads, in driving rains, hub-deep mud. 


Synthane’s properties, valued in peace- 
SYNTHANE 


SHEETS RODS TUBES+ FABRICATED PARTS 


time and wartime production, include ex- 
cellent electrical insulating characteristics, 
light weight, structural strength, ease of 
machining, and resistance to corrosion from 
solvents, water, many acids and salts. 
While the war lasts, why not plan ahead 
with industrial plastics? There are many 
Synthane folders which you will find helpful. 


Plan your future with plastics. 
SYNTHANE CORPORATION, OAKS, PENNA. 


TECHNICAL PLASTICS 


SILENT STABILIZED GEAR MATERIAL 


Bakelite — a laminated 
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Write Mallory Complete Contact 


Assemblies into Your Blueprints 
WHAT IS THE 
FREQUENCY OF 
ELECTRICA 
INTERRUPTIONS @ 


Recently, a company that had used a Mallory -developed alloy, Elkonite, 





as the contact material for a Diesel engine starting relay ... carrying a 
high initial current ...came to Mallory with a new problem. “We're 
WHAT 1S THE going into production on aircraft relays—what about some help with 
MTV YN ettt T30 | contacts and contact assemblies ?” 
CARRIED BY 

CONTACTS IN THE 


CLOSED POSITION 2 


This request was right up our alley. Mallory engineers have been doing 
research on aviation and other industrial contact problems for many years. 
And Mallory is delighted to get in on planning when designs are still on the 


WHAT OVERLOAD drafting board . . . it usually saves time, money and effort for all concerned. 


CONDITIONS MUST 


‘ m By working closely with the relay manufacturer, Mallory engineers were 
BE SUSTAINED % ; P A % 


able to suggest silver Elkonite for the main contact and Mallosil... our 


special dense, hard silver surfacing ...for several points in the relay. 
WHAT OPERATING I . : 


] . . . 
ee Result: A relay with lower contact resistance and better performance 
Gi dan hse oo ees | . 
] 
| 


than anyone expected. 


Mallory isn’t satisfied with just suggesting the right electrical contact. Our 
engineers know that the contact member may be equally important. So a 
Mallory Complete Contact Assembly is often the complete answer for high- 
est functional efficiency, electrical and mechanical... and faster production. 


Why not call us in... to blend Mallory experience with your 


Wry blueprints? Your Mallory representative will gladly supply 
Per} rt Le hd 


Electr 


you with full details. 


Delivered to Your Desk! Mallory Contact Catalog. 


Complete information on every phase of electrical 
contact selection, design and service. You need it 





-— for your technical library. W rite today. No obligation. 


i | . \ a sin P.R. MALLORY & CO. Inc. rise q 3 é GF é 
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X-Ray tube adjustors, oxygen tent blowers, bone drills, laboratory mixers, medical 
centrifuges and astronomical controls . . . these are a few of the surgical and 
scientific instruments powered by Dumore fractional horsepower motors. Such 
applications demonstrate Dumore's extreme dependability and flexibility. Built 
in 8 basic types, with 38 possible modifications, Dumore power units range from 
1 600 to 34 horsepower. Dumore engineers have developed many custom-built 
motors for special applications, as well as matched motor parts for manufacturers 
of power tools, business machines and electrical appliances. Whether or not 
Dumore may be able to supply your present needs depends upon war demands. 
In any case the engineers will work with you now in planning future products. 


THE DUMORE COMPANY, 102.E, RACINE, WISCONSIN 


MAIL THIS COUPON FOR YOUR COPY 
OF THIS INFORMATIVE NEW BOOK 


The Dumore Co., 102-E, Racine, Wis. 


Send me the new bound book “The Adventures of Jimmy Dumore”’ 
and let me judge for myself if Dumore Motors ‘have what it takes” 
for my business. No obligation, of course. 

Name Position 

Firm Name 

Address 


City 
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From Batteries to Radio... 


REFABRICATED shapes of Polystyrene* are serving the 

Nation’s needs. From intricate insulators and parts to sim- 
ple tie rods, Plax is supplying the electrical industry with much 
needed special and standard parts. 


*Power factor .0001 — .0004; Dielectric Constant 2.5 


PLAX CORPORATION 


HARTFORD CONNECTICUT 





Sawed, Turned, Drilled, Tapped 


PLAX POLYSTYRENE — SHEET. ROD. TUBES 
PLAX METHACRYLATE—ROD AND TUBES 
PLAX ACETATE — SHEET. ROD. TUBES 
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air raid wardens lives 
thanks tea auailalle National Vulcanized GQilre 


ATIONAL VULCANIZED FIBRE is 

doing yeoman service in civilian defense. 

One outstanding use is in Protective 
Helmets. It is ideally suited for this applica- 
tion because of its lightness in weight (one- 
half that of aluminum) but more importantly, 
because it is tough! It has the remarkable 
property of absorbing impact blows and dis- 
tributing their forces over so wide an area 
that injury is prevented. Protective Helmets 
made of National Vulcanized Fibre withstand 
without fracture the impact of an eight-pound 
ball dropped six feet! And they stubbornly 


WILMINGTON 











Offices in Principal Cities 


ph a i Al ro 


resist wear and abrasion. National Vulcanized 
Fibre is daily replacing hard-to-get metals and 
plastics. Our engineering and research facili- 
ties are available to you on any problem. 
Wire, phone or write us. 


Available National Vulcanized Fibre now being 


Sun extensively for 


NATIONAL VULCANIZED FIBRE COMPANY 





DELAWARE 


Py °F 1-138. VIF it 


are safer 


You can use this Hand- 
book profitably. Write 
for free copy today. 
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If You Have Any Magnet Wire and Coil Problems, 
or need Increased Production on These Items... 


Cian Mofo! 


Anaconda’s Central West plants still have unfilled capacity on 








magnet wire and coil production... for war work. In addition These Improved Insulations 


Are Now Available 
Nylon —Vitrotex—and Formvar 


to these facilities, they have experienced personnel to help solve 
problems you might have with this phase of manufacture. 


Here is an opportunity to release your time so that it can be 


1 The ‘rcial developme xf Nylon 
| devoted to other important problems. Our sales offices, located The commercial devel Ps ) 
; ee i and Vitrotex insulations is in part the result 
in all principal cities, are near you. Call 
: of Anaconda research. . . research that 


ay. sresentative wi ye glk a 
today. A representative will be glad to continues with redoubled effort produc- 
discuss your problem. 





ing new products for war work. Of course, 
GENERAL OFFICES: 25 Broadway, New York City 


when peace comes, the benefits of this re- 
CHICAGO OFFICE: 20 North Wacker Drive 


This familiar trade-mark ; ‘ 

symbolizes the best ef- search will be ready for industry everywhere. 

Subsidiary of Anaconda Copper Mining Company torts of modernvescerch 
. . and production. 


i a 


Sales Offices in Principal Cities 
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ANACONDA WIRE & CABLE COMPANY 
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HOW G-E MOTOR ENGINEERS HELPED 
SOLVE ANOTHER DESIGN PROBLEM 




















CERTAIN manufacturer designed a precision- 

timed device and a special built-in motor to op- 
" erate it. The device was to be mounted on a machine 
gun, and its operation synchronized with the firing. 
The motors proved satisfactory until the guns 
were mounted on airplanes. Then, when the 
motors were operated, the permanent magnets 
in the compass and other navigation equipment 


r 

were affected—the plane thrown out of control! The new motor is smaller and lighter. It is made up ot 
n What was to be done? Were all the tools, materials, standard units which are produced in large quan- 
It and plans to be scrapped? They decided to put tities and in short time. Most important of all— 
.t the problem up to G-E engineers. the motor is in production 
C. Within two days, original layouts were made This is one more example of how General Electric 
e which gave the company sufficient details to pre- engineers can help save you time and money on 
ts pare housings that would take standard G-E special motors. Why not avail yourself of their ex- 
i motor parts. At the same time, we began to build perience? Consult them 
e sample motors. Within ten days, operating samples tp, before you start on a de- 
+ of the whole device were submitted that met all Saissush aaa cena sign that has motor prob- 
- the specifications. The operation of the motor had ae geet at hy Moy waned lems. General Electric, 

no effect on the instruments. the manufacture of naval ordnance Schenectady, New York. 
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1. these abnormal times the interrup- 


tion of production schedules because of priority demands 





and the consequent inability to furnish certain materials 
to non-defense firms are frequent occurrences for manu- 


facturers of industrial finishes. 


SUBSTITUTE FINISHES 


But, even though some of the ingredients commonly 
used in lacquers and enamels can be supplied to non- 
defense firms only in limited quantities, many satisfac- 
tory materials, which are not likely to be restricted in 
supply by war production needs, have been developed in 


the Maas and Waldstein Laboratories. 


FOR ALUMINUM 


With the use of aluminum in 
the finishing industry prohibi- 
ted by the recent M-1-G alumi- 
numorder,MaasandWaldstein 


Company is pleased to an- 


nounce that it has developed 


oor 7 : d d finishes to replace many that 
This intensive research in developing new finishes and ’ , 
formerly contained aluminum. 


new ways of applying them has already resulted in some Write us for a finishing sched- 







ule suitable for your product. 


MW 


| | | 


| permanent and valuable contributions to our field of 


knowledge. 


Inquiries from manufacturers with special 


finishing problems are invited. 


MAAS AND WALDSTEIN CO. * NEWARK, N. J. 


BRANCH OFFICES AND WAREHOUSES 
1658 CARROLL AVENUE, CHICAGO e 1228 W. PICO BOULEVARD, LOS ANGELES 
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JUST TWO OPERATIONS... 
EXPOSURE and DRY DEVELOPMENT— 


and prints are made of your engineering drawings, charts, graphs... 
made quickly, so that print production won‘t be held up and planes, tanks, 
and ships will roll off the assembly lines without delay! 


The Ozalid Process turns out positive-type whiteprints of your tracings 
in seconds—a compact machine performing the only two steps necessary: 
printing and dry developing! The tracing is placed on a piece of Ozalid 
sensitized material and fed into the machine. The finished print is dry— 
ready for instant use! 


Ozalid standard materials offer you a choice of either blue, black or 
maroon line prints on a white background. Then, there are transparent 
papers, cloth and foils for producing duplicate originals, and a varied 
line of special materials. 


Today—when speed in every department is vital, an Ozalid machine 
in your printroom is the answer to speedy print production. 


Write at once for literature describing the many advantages and the 
versatility of the Ozalid Process. 


SPECIFY 7 
WHITEPRINTS 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N.Y. 
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| ‘ Today's fractional horsepower motors 
N ofa series cannot be replaced easily. They must 
therefore be given special care so they 
will operate without trouble for an in- 
definitely long period of time. This series 
of advertisements is published to help 
engineers keep these motors running, 
and to show how available motors can 
be made more useful. Making these 


motors last longer will help win the war. 









Although present Bodine production 
facilities are entirely devoted to the 
war effort, Bodine engineering service 
is stillavailable to help you solve your 


motor application problems. 





INSPECT MOTORS REGULARLY 


Small motors usually operate with so 


little trouble that they are apt to be 


: ies neglected. They should be thoroughly 
Hints on designing 


a machine drive 


inspected twice yearly to detect wear 



















and to remove any condition which 
Greatest efficiency in a motor might lead to further wear. Special care 
drive will be obtained if the motor must be taken to inspect motor bearings, 
drives the machine directly, rather cut-outs, and other wearing parts. Be 
than through a belt. If the ma- sure dirt and dust are not interfering with 


ventilation or clogging moving parts. 


CHECK LOAD 
CONDITION 
It is a good plan to 
check the driven load 
regularly. Sometimes 
additional friction de- 


velops gradually with- 





in the machine and thus imposes an 
chine shaft cannot operate at mo- overload on the motor. So watch motor 
tor speed, a built-in speed reducer temperature. Protect your motors with 
may be used. Direct drive not properly rated fuses or overload cut- 
only conserves space and materi- 
als, making design easier, but is 
more efficient and less expensive. 
Installation cost is reduced and, 
where there is no side pull on the 
motor shaft, expensive ball bear- 


ings need not be used. 


“9 
se 


Save these bulletins on motor servicing. 


* * * * * 


Hou te make today's 


FRACTIONAL HORSEPOWER MOTORS 


LAST LONGER 


* ~ .~K$ wk * 


outs. Any condition which might cause 
the driven shaft to lock should be cor- 


rected to avoid costly damage. 





° 
> 
BE CAREFUL WHEN 
CHANGING MOTORS 
Never move a motor from one applica- 
tion to another without carefully check- 
ing to see that the proper type of motor 


is being used. Using too small a motor 


for a big Job, or too big a motor for a 


small job, wastes critical materials. 





BUILT TO BE TROUBLE FREE 
Bodine motors will operate over long 
periods of time with a minimum of at- 
tention. If properly inspected and main- 
tained they usually will outlast the ma- 
chine on which they are used. Sleeve 
bearings are diamond bored, armatures 
dynamically balanced, and all parts 
carefully manufactured to close toler- 
ances for maximum efficiency. Though 
production has been greatly increased, 


Bodine inspection standards are as high 


as ever. 


You will find them helpful for future use. 


BODINE icrstrowee MOTORS 


y | HE ENGINEERED FOR YOUR PRODUCT 
a) A Bodine Electric Company - 2256 W. Ohio St., Chicago 





ELECTRICAL MANUFACTURING 








me 
du 
be 
ak 
sp! 
for 


ish 
if 








+) 


> 


tuse 


cor- 


Cs 


Ww 


otor 
jotor 


ora 


— 


5 


LEE 
long 
yf at- 
nain- 
* ma- 
leeve 
tures 
parts 
roler- 
ough 
ased, 


high 


re. 








RING 


Sugineching 
Design 
Production 


OF ELECTRICALLY 
ENERGIZED MA- 
CHINES, APPLIANCES 
AND EQUIPMENT 


IN LATER ISSUES 


Practical electronic ways by 
means of which many pro- 
ducts may be made much 
better ones. How to get 
along without the usual 
spring materials. Controls 
for both heat and cold. Up- 
to-date in insulating varn- 
ishes. Component parts that, 
if provided, would make 
better machine tools. 
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Electrical War 


Electrical ways, as President Thomas of the National Electrical Manufacturers 
Association points out in this issue, make possible not only the character but 
the extent of what is being done by this nation to achieve Victory. Without 
electrical ways, there could be no sufficiently adequate production of mechan- 
ized, combat and behind-the-lines equipment. Without electrical ways planes, 
tanks, surface and sub-surface vessels, communication and transportaticn 
literally could not be. 


Military airplanes are electrical from power plant, controls, warmed suits 
for personnel, firing equipment, instruments, lights, bomb sights and gun 
sights and communication right thrcugh to motorized retractable landing gear. 


Fighting ships have electric drives of enormous horsepower and include 
virtually every type of electrically-energized product or service that the mind 
of man has been able to devise. 


Production machines have been raised to all-but-unbelievable levels of 
efficiency and accuracy, as pointed out many times in these pages, by the 
integration within them of the all-electric idea as leading to coordinated, 
automatic operation. 


On the home front, literally millions of the many types of products already 
there in service are rendering dependable performance. 


Makers of complete electrically-energized products are wholeheartedly 
rendering unto the war production program that which is within their power. 
Let no one be unduly dismayed by the extent cf the restrictive orders currently 
placed by WPB upon the future producticn of electrically-energized appliances 
and devices for home and commercial purposes. Conversion is so largely 
absorbing the efforts of makers of things ‘‘for people’? that such manufac- 
turers are likely to be far busier after May 31 than they were previously. 


Radio receiving set manufacturers did a business of $240,000,000 in 1941 
but entered their ‘for people’’ shutdown period with $500,000,000 in orders 
for war equipment on their books. Office machine manufacturers have had 
their customary output banned but are officially reported to hold war con- 
tracts totaling more than $300,000,000. 


It is apparent that the war prceducticn program is absorbing virtually all 
existing facilities and efforts (and will continue to do so, progressively) and 
that few, if any, will be the manufacturers shortly to be left without activities 
by the mere halt in the preduction of ccnsumer gocds. Conversion will take 
care of nearly all. 


In all such efforts there are certain rallying points around which stands 
are made, projects undertaken and work coordinated. One such rallying 
point is Nema, another is your ELECTRICAL MANUFACTURING. The specific 
programs, objectives and accomplishments of Nema, referred to by President 
Thomas and Managing Director Donald in this issue, offer re-assuring indica- 
tions of the cooperative intent and action of one industry group in meeting 
whatever demands may come along. 


This war will be won, electrically, because it is a war of electrically-ener- 
gized products of every kind and description, old and new. 
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BY GEORGE C. THOMAS, JR. 
PRESIDENT 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 

PRESIDENT & TREASURER 

THOMAS & BETTS COMPANY 


rT VYHOUT SUCH a body as the National Elec 
trical Manutacturers Association without 


the services it has rendered—our war pro- 
duction today, on which the very existence of our na 
tion depends, could not begin to measure up to its task. 
\ strong statement, ves; but it has behind it an equally 
strong basis in fact. 

Where would American industry be today without 
the universal aid of electrical products? How could 
raw materials be mined? How could finished goods of 
all kinds be turned out? 
of weapons of war be produced? How could the ships, 


How could the vast stream 


planes and tanks used by our fighting forces be con 
trolled and operated without electrical apparatus 7 How 
could the home front be maintained without the in 
numerable services of electrical products ? 

We are, in truth, dependent everywhere on the magic 
Factories and transportation stop and 
Homes function by means of elec- 
trical appliances. The telephone, the radio, the movies 

-the many familiar things of everyday life—are pos- 


ot electricity. 
go because of it. 


sible because of electricity. Even blackouts come and 
go at the flip of electric switches. 

\ll this and much more has been brought about 
through the full, free development of electrical prod- 
ucts—through their widespread use in every field. 

Nema's service has made possible this development 
and use. 

Take away what Nema has accomplished—things that 
the manufacturers could not do by themselves—and 
the chances are a hundred to one that the electrical 
industry would not have progressed to where we stand 
in this spring of 1942. 

What would have happened to production if all the 
electrical manufacturers of this country had gone ahead 
making their own products in their own way without 
standards to guide them ? 

Where would we be now if local governing bodies 
in states and cities had proceeded to impose a multi- 
tude of petty restrictions and needless, costly regula 
tions on the sale and use of electrical products ? 
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War-inspired to even greater serv- 
ice values, and backed by the co- 
operative action of one of the most 
active of association memberships, 
Nema leads in the speeding of pro- 
duction by a group of manufactur- 
ers whose products, whose experi- 
ence and whose abilities are fully 
aligned in On-To-Victory. 


Would the public have accepted and used electrical 
7 


products SO freely without the sensible protection Ol 
electrical codes and electrical standards 


Let's see. 
STANDARDIZATION A MAJOR FACTOR 


ITHOUT Nema’s ceaseless work in the field 
of standardization, carried on over a long per- 
iod of vears, we would be in no position today to meet 


the demands of all-out war production. 


Just picture 
the situation. 
ing dimensions, ratings, and standards of performance 


Electrical products would be of vary- 


Parts and replacements, when needed, would have to 
be of the same make; others would not fit or would not 
handle the required work. 

Thus if an electric motor driving a machine tool broke 
down, only a similar motor from the same manufac 
ither the plant 
would have to stock replacements for all the makes and 


turer could be put into its place. 


types of motors it used, or sutfer long delays getting 
shipments from distant sources of supply. 

Then again, common parts such as plugs and sockets 
would be made differently by various manufacturers 
Certain plugs would fit only certain sockets. Each 
appliance could be used only in a limited way. Elec 
trical products for use in one section of the country 
would have to be different from those in another. 

Under such handicaps, manufacturing and distribut 
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ing costs would be high; and the usefulness of electrical 


equipment would be limited. The industry would not 
have grown to its present size; electrical products would 
not be widely available. Our potential strength and 
capacity for war production would be greatly reduced. 
Nema’s work has changed completely what would other 
wise be a gloomy picture. 
Through the years, Nema has steadily promoted 
standardization of electrical products. Now 
When a motor needs to be replaced, any other mo 
tor of the same rating, no matter what the make. 
can be used. It will have the Nema standard mo 
tor frame; it will fit exactly into position. 
\ny plug, on any apphance, will have standard 
prongs; it will fit into any socket, anywhere. 
Uniform voltages and frequencies will accommo 
date similarly made electrical products everywhere 
in the country. 


The standards worked out by Nema have been 


idopted universally. They apply to: 
Dimensions, such as those of motor frames and 
] 


plugs. 

Ratings, such as those of motor capacities and sys- 
tem voltages. 

Performance, such as the load characteristics « 
transformers. 

Manufacturing, such as the tolerances permitted 
and the materials used. 


n all these respects, electrical products are stan 
In al | | 


ill 


dardized. \s a result, equipment of all makes has 


known and dependable qualities ; it is interchangeable 
with other makes; it is open to the widest possible 
application 

On this sound basis, development of the electrical 
manufacturing industry has gone steadily ahead. Large- 
scale production of uniform types has lowered costs; 
the ease of use and replacement has encouraged the 
employment of electrical equipment on a larger and 
larger scale. 

When the emergency reached us, the great array of 
electrical apparatus was ready to go to work on thou- 
sands of tasks. As war production has mounted, 
standardized products have contributed more and more 
to the outflow of munitions. 

Nema has reason to take pride in the aid thus ren- 
dered to our country in its hour of need. 


COMBATING LEGISLATIVE RESTRICTIONS 


N OTHER important ways, Nema services have 
helped to bring the electrical manufacturing in- 
dustry to its present high place and to fit it to play its 
big part in the decisive battle of production. Looming 
large has been Nema’s work on regulatory legislation. 
Constantly, year in and year out, reports pour into 
Nema’s office of proposed legislation in states and 
cities affecting the sale or use of electrical material 
and equipment. Each such measure is studied by an 
expert staff to see if its effect would be restrictive be- 
yond the requirements of safety to life and property. 
Those requirements have been established by : 
The National Electrical Code, promulgated by the 
National Board of Fire Underwriters and ap- 


proved by the American Standards Association. 








The National Electrical Safety Code, sponsored by 
the U. S. Bureau of Standards. 

Underwriters’ Laboratories’ Standards, in regard to 
materials used. 

Nema rightly considers that these codes and _ stand- 
ards, drawn up by those who are best qualified to pas 
on such matters, and representing all the interests in- 
volved, including the public, provide sufficient  protec- 
tion. Anything going beyond these rules is viewed as 
unduly limiting the sale and use of electrical products 
and therefore to be avoided. 

When any such legislation is proposed, Nema points 
out to the local organizations, in the territories affected, 
the possible harm to their communities’ best interests. 
When shown the true picture, these local organizations 
have been able to forestall a big proportion of such 
restrictive legislation. 

The benefit to the industry and the public of this 
ceaseless etfort has been immeasurable. Hundreds of 
useless laws, otten designed solely to benefit selfish In- 
terests, have been killed. The disastrous effect of a 
multitude of petty restrictions, which would act against 
the widespread sale and use of electrical products, has 
been largely avoided. Manufacturers have thus been 
able to pr duce goods on a mass scale and give them 
country-wide distribution, 

Nema has worked consistently also against other re- 
strictions to free and open markets. Etforts by local 
groups, whoever or whatever they may be, to boycott, 
limit, or otherwise interfere with the sale and use of 
electrical products, have been and are being actively 


fought by Nema 
GIVING POSITIVE SERVICE 


( N the positive side, Nema has aided manufacturers 

in two important ways: By cooperative sales de- 
velopment programs and by comprehensive statistical 
work. 

Sales devel ypinent programs ot large scope have been 
carried on continuously. Through advertising and 
sales promotion they have interested millions of con- 
sumers in a wide variety of electrical products; have 
opened up markets; have met and overcome competi- 
tion from other fields; and have steadily built up sales 
for the industry. 

Our industry could not have grown to its present 
size, and would not now be in a position to serve the 
country so helpfully, without the pioneering for new 
markets and the continued pressure for sales which 
these cooperative programs have afforded. 

The statistical work has also rung the bell. Year 
after year, Nema has collected overall statistics on 
electrical products, and a variety of special figures on 
points of interest to various sections. These regular 
and special statistics have been made available both to 
Government and the industry. 

The industry has thus had accurate, timely data, ob- 
tainable nowhere else, to guide its operations. Without 
this reliable chart-and-compass, the industry could not 
have steered a true course—could not have made the 
progress recent years have seen. 

In all, Nema’s service has normally embraced some 
70 projects, each playing a part in advancing the in- 
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AINSPRING of Nema's 
effort to aid the War 
Production Program is the 
War Projects Committee 
whose iob it is to coordinate 
the activities and policies of 
sections and committees, 
and to provide essential 
information to the Govern- 
ment and to members. 
Present Cleft to right): Max 
McGraw, C. L. Collens, W. 
E. Sprackling, L. Kebler, 
President Thomas and E. O. 
Shreve, Miss Hempinstall, 
and Managing Director 
Donald Other members: 


H. E. Blood, F. W. Magin, M. Porosky, A. C. Streamer, C. E. Swartzbaugh. 


terests of the industry. Nema’s work has made the 
electrical industry strong; the electrical industry has 
made the nation strong. 


NEMA’S PART IN WAR PRODUCTION 


UT, if Nema served well in time of peace, it has 
B outdone itself in time of war. Since the onset of 
the emergency, Nema has turned attention more and 
more away from normal activities to the pressing job 
of helping build up our armed strength. This has 
meant changing and broadening its service in a spirit 
of unselfish loyalty to the government. While serving 
faithfully the war needs of its own industry, it has ex- 
tended cooperation to other industries and to Wash 
ington. 

One of the first moves was setting up a specially 
appointed Defense Committee. It coordinated the de 
fense work of the various Nema sections, and worked 
closely with the Office of Production Management on 
problems affecting the electrical industry as a whole 
and electrical manufacturers. 

Our industry, because of its importance to war pro- 
duction, was early called on to boost output of many 
electrical products. Nema’s work in the past, and the 
intensified cooperation it now provided, materially as 
sisted this effort. 

The results are written in the figures for the past 
two years. 

Production in 1940 overtopped 1939 by more than 

25 per cent, reaching the highest point since 1929. 

In 1941, a further gain of 75 per cent was regis 

tered, while industry as a whole increased output 

less than a third of this amount. 

The value of this huge 1941 turnout amounted to $4 
billion, a new peak. At least $2 billion of that repre 
sented electrical products going directly for war needs 

This vear, under the spur of actual war, a third big 
increase is in the making. It is expected that war 
production alone will rise to somewhere between S4 
billion and $5 billion. 

This production consists of tried and tested, stan 
dardized products, usable in all parts of the country 
What would have been the production without the ac 
tivities which Nema has been carrying on? It is im 
possible, of course, to state any definite figures. Un 
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questionably, production today would be very consider- 
ably less, and some of the products themselves would 
be untried and untested; would not be as interchange- 
able, and would not be usable in all parts of the coun- 
try. Think what electrical products mean in modern 
war and you begin to realize the import of these fig- 
ures covering output. 

In the midst of Nema’s changeover from peace-time 


activities to defense work came Japan’s “honorable 
stab in the back.” With this treacherous attack, we 
were all in it, all the way. 

Nema lost no time getting busy to do its part. Every 
facility of the association was pledged to aiding the 
government pay back the Axis in kind. As a symbol 
of the change, the Defense Committee became the War 
Projects Committee. Under its leadership, coopera- 
tion has been extended in full measure wherever need- 
ed—to member and non-member companies, to the elec- 
trical industry as a whole, to other industries, and, 
most important, to the War Production Board and 
other agencies of the government. 

This full-scale service, as it has been mobilized by 
our association and dedicated to the war program, is 
featured by the following main activities : 

1. Gathering statistical data as a guide to the elec- 

trical industry, to other industries, and to the 

government. 

2. Working with government agencies on mutual 
problems, and keeping the industry informed on 
governmental regulations. 


Organizing an emergency procedure for the speedy 


tn 


adoption of changes in standards, 

4+. Cooperating with the government in the conserva 

tion of critical materials. 

In addition, one of the main problems in which Nema 
expects to be of service is aiding in the conversion of 
electrical plants to complete war production. As the 
following discussion makes clear, these services have 
been carried out with just one thought in mind: How 
can Nema help to speed up war production and bring 

itl 


nearer the dav of Victory: 


T THE START of the defense program, the Of 
J fice ot ,Production Management called for data 


} ] 


on all angles of the electrical industry. Much needed 


Continued on p. 174 
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HOWARD E. BLOOD 
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NORGE DIV., BORG-WARNER CORP. 


L. R. BROWN 
Manager, Transformer Div. 


GENERAL ELECTRIC Co. 


WYLIE BROWN 
President 
PHELPS DODGE COPPER PRODUCTS 
CORP. 


| B. W. CLARK 


Vice-President, Charge of Sales 


WESTINGHOUSE ELEC. & MFG. CO. 


C. L. COLLENS 
[ President 


RELIANCE ELEC. & ENG. CO. 


P. W. CONRAD 


President 


AUTOMATIC ELECTRIC CO. 


H. B. GROUSE 
President 


CROUSE-HINDS CO. 


PRESIDENT 


GEORGE C. THOMAS, JR. 
PRESIDENT, TREASURER 
THOMAS & BETTS CO. 
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V. R. DESPARD 
Vice-President 


PASS AND SEYMOUR, INC. 


CHAS. R. D’OLIVE 
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THOMAS EVANS 
President 


MERCHANT & EVANS CO. 


F. R. FISHBACK 
President 
ELEC. CONTROLLER & MFG. CO. 
WALTER GEIST 
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ALLIS-CHALMERS MFG. CO. 


C. W. HIGBEE 
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NATIONAL VULCANIZED FIBRE CO. 


F. C. JONES 
President 


OKONITE CO. 


LEONARD KEBLER 
President 


WARD LEONARD ELECTRIC CO. 


Here are the men whose efforts, 
backed by those of an alert and 
vigorous membership, are setting 
the pace for the activities of the 
National Electrical Manufactur- 
ers Association in these most dif- 


ficult days. Nema is so well- 


B. W. KERR 
President 
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President 


LINCOLN ELECTRIC CO 
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MAX MeGRAW 
President 
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WIREMOLD CO. 


Cc. A. ORR 
President 


UNION METAL MFG. CO. 


MATTHEW POROSKY 
Vice-President, Charge of Sales 


EAGLE SIGNAL CORP. 


R. J. RUSSELL 
Vice-President, Secretary 


CENTURY ELECTRIC CO. 
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HE War Production Program asks American in- 

dustry in general, and electrical manufacturers in 

particular, to do the impossible—and they are do- 
ing it to an amazing degree. In instance after instance, 
industry has found the way to meet and even to beat 
exacting delivery schedules. New plants or plant ad- 
ditions are swinging into production, in some cases 
months ahead of the most optimistic expectations. 

For a great many electrical manufacturers, war pro- 
duction means going right along making, in much 
greater quantities, either the same products or prod- 
ucts closely similar to those made in peace time. To 
others, it means conversion in the broadest sense of the 
word ; since the products to be made are quite different 
from those usually produced and sometimes are even 
non-electrical in character. 

Always kept closely geared to the problems of Nema 
members, the activities of sections, committees and 
staff are now devoted to facilitating member coopera- 
tion with the War Production Program. 

I would like to tell you about some of the very fine 
work which electrical manufacturers who are members 
of various sections of Nema have been doing to aid 
that program and the manner in which the facilities of 
Nema are being employed to cooperate thereon. Nema, 
today as in the past, is cooperative. 

Today, Nema committees and the headquarters staff 
find their activities, almost to the exclusion of every- 
thing else, directed to doing two things: 

1. Providing members with vitally needed informa- 

tion about government regulations, rulings, orders, 

proposals, and about other developments that re- 
late to the successful prosecution of the War Pro- 
duction Program. 

2. Providing agencies of the government with infor- 
mation about the electrical manufacturing industry 
dealing with such matters as capacities, use of 
critical materials, effects of various rulings, prob- 
able effects of various proposals, standards, speci- 
fications, ete. 
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BY W. J. DONALD 
MANAGING DIRECTOR 
NATIONAL ELECTRICAL 

MANUFACTURERS ASSOCIATION 


How is Nema going about this job?) What sort of 
information can it provide which will be of use to elec- 
trical manufacturers and the government ? 

The War Production Program has brought with it a 
tremendous increase in the volume of regulations, rul- 
ings and restrictions with which a manufacturer must 
be familiar. Some of these grow directly from the pro- 
gram itself such as the many orders, forms, rulings and 
restrictions having to do with priorities, allocations, and 
export control. Some have to do with the administra- 
tion of various federal laws such as the Walsh-Healey 
Public Contracts Act, the Fair Labor Standards Act, 
and other matters which perhaps are less directly iden- 
tified with the program itself but whose importance 
and effect is nevertheless greatly accentuated thereby 
and which must be considered. 

It is small wonder that information on such matters, 
provided by trade associations which have the neces- 
sary technical knowledge of their own industries, is a 
service welcomed and valued by the manufacturer. 
Nema from the very first has been aware of its respon- 
sibilities in this connection and through competent com- 
mittees has sought to provide the needed intormation 
promptly and efficiently, A brief review of some of 
the services which members receive from Nema may 
be of interest: 


Priority Regulations. What members refer to in 
such words as “our struggle to obtain a working knowl- 
edge of the priorities situation and keep abreast of 
new developments” is a matter of the greatest 1m- 
portance to all electrical manufacturers. Not only 1s 
the basic knowledge of the priority system itself neces- 
sary, but in addition orders and decisions, often of the 
most far-reaching importance, are issued with consid- 
erable frequency. 

In all, about 2,000 orders, including amendments 
and supplements, were issued in the first year of oper- 
ation of priorities and allocations. Some of these or- 
ders directly relate to materials, supplies, etc., needed 
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by electrical manufacturers. Others restrict or regu- 
late the sale or use or price of electrical products. Others 
affect customer-industries and, in turn, the electrical 
nanufacturers even though indirectly. It has been 
found that, of all priority orders issued, a very large 
percentage is of special interest to electrical manufac- 
turers as such. 


How Information Is Provided. Iniormation on pri- 
orities and related matters is provided under the guid- 
ance of the Nema War Projects Committee. All 
priority orders and releases issued by WPB are exam- 
ined and analyzed. Where it is determined from this 
inalysis that an order 1s of special interest to the elec 
trical manufacturing industry or to particular Nema 
sections, the order and the WPB release accompanying 
it are promptly reproduced and mailed to the intere sted 
members; all, usually, within 24 hr. The method « 
distribution not only undertakes to provide sete 
and accurate information with the utmost promptness 
to those who are interested but also effort is made to 
see that members are not overburdened with orders or 
information with respect to priorities in which they 
have no particular intere 


In order to give additional publicity to priority or 
ders and information, a summary of those items in 
which it is believed members will be interested is in- 
cluded in each issue of Nema News. Here summaries 
are presented of many orders which have not been re- 
produced as Nema bulletins, as well as those which 
have been. A check list is mailed to all members about 
twice a week listing all Nema bulletins issued since the 
last check list. This makes it easy for members to re 
quest copies of any bulletins not already received in 
which they would be interested. 


Special Summaries. [rom time to time special bul 
letins, usually issued as supplements to Nema News, 
present important general material such as the listing 
and classification of all priority orders issued to date, 
a report of the OPM Priority Training Conference 
described by one large company as “the clearest picture 
of priorities that has ever been printed,” an analysis of 
the Production Requirements Plan, and others. 

In addition, an authentic question and answer column 
has recently been set up in Nema News, based upon 
interpretations received from WPB or upon replies to 
questions submitted to WPB. From time to time vari 
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“.... for the mutual benefit of over- 
burdened priorities experts’’, as one 
manufacturer puts it, Nema holds area 
“priority clinics’’. Such down-to- 
earth subjects are discussed as: (1) Op- 
erating problems under PRP, (2) Prep- 
aration and filing of PD-25A; interim 
reports to obtain additional materials; 
applications for higher ratings, (3) 
Records of Operations under PRP, (4 
Checking customers’ orders to deter- 
mine whether priori ty evidence is satis- 
factory, (5) New orders, new forms, and 
other late developments. 


ous articles relating to the war program also appear im 
its columns on such subjects as conservation of critical 
materials, anti-trust laws as they relate to the war pro 
gram, subcontracting, information relating to WPB ap 
pointments, regional offices, conferences scheduled, and 
other matters of interest. 


Priority Clinics. In the early stages of the develop- 
ment of priorities, various Nema sections discussed to 
some extent those of interest, but later as the priority 
system developed and became increasingly complicated, 
due to the many orders and regulations, it became nec- 
essary for the individual companies to set up a separate 
priorities department or, at least, to appoint an indi- 
vidual, to handle and develop the priorities program 
and procedure for the particular company. 

A logical outcome was the request made of Nema to 
hold area meetings or clinics of “priorities” men, that 
is, of those devoting all or most of their time to priori- 
ties. The first of these meetings held on January 15 
of this year under the auspices of the Nema War Proj- 
ects Committee was so successful that as of May 1 
about 20 area clinics will have been held. These meet- 
ings provide an exceptional opportunity to exchange 
ideas and information on priorities problems, and to 
meet other priorities men in the same area. There will 
doubtless be more of them. 


Production Requirements Plan. \Vhen this super- 
seded the Defense Supplies Rating Plan numerous 
problems arose particularly in connection with the 
preparation of the PD-25A application form, and with 
company operations under the plan. To study the 
problems of operation under this plan and to make rec- 
ommendations as to the best method of handling such 
problems, the Nema Committee on Production Require- 
ments Plan was appointed. This committee also deals 
similarly with the Maintenance and Repairs Plan, and 


pe MERGCENCY conditions require emer 

gency treatment. So Nema has pro. 
vided an emergency standards procedure, 
under which changes in standards or new 
standards required by the War Production 
Program can be declared approved in as 
short a time as 15 days after the draft has 
been completed. Here we see the Codes 
and Standards Committee at its recent 
meeting to act on standards proposals re- 
cently submitted by Nema sections, and 
code changes made necessary by restrictions 

of critical materials 





is a source of information on these subjects in the same 
manner as the War Projects Committee is in the 
broader field. 


Control of Exports. To many electrical manufactur- 
ers another war development, the regulation and con- 
trol of exports, presents serious problems. This con- 
trol is vested in the Office of Export Control, Board of 
Economic Warfare, which to date has issued about 
thirty export control schedules, or lists of products, 
which are subject to license if for export from the 
United States. This control is now virtually complete 
and supporting it is a system of licenses, blacklists, and 
other restrictions. 

Nema, through its Exports Committee, has been fol- 
lowing developments in this field from the first. Mem- 
bers interested in exports are provided with informa- 
tion as major developments occur, particularly those 
affecting electrical products. 


Providing Information to the Government. In as- 
sisting the War Production Program, one of the major 
tasks of Nema sections, committees and staff is that of 
providing various government agencies such as WPB, 
Board of Economic Warfare, Treasury Department 
(Procurement Div.), War Department, Navy Depart- 
ment, and others, with information about the electrical 
manufacturing industry. Involved are such matters as 
the use of critical materials, effects of various rulings, 
probable effects of various proposals, capacities, stand- 
ards, specifications, and other pertinent matters. Some- 
times this means furnishing information which the gov- 
ernment requests and sometimes it means furnishing 
information which members consider it is essential that 
the government shall have. 

From the very first the government has required a 
very substantial amount of statistical data for use as the 
basis of much of its planning. In some instances it 
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sought data directly from manufacturers and in others 
found it possible to make use of data already collected 
\s far as Nema was concerned, 
all its summarized data, compiled over a period of 25 
years, were made available to WPB and its predeces- 


by trade associations. 


sor, Office of Production Management. In addition, 
a number of special studies were required and to meet 
this demand all of 


compiling statistical information were utilized. 


Nema’s facilities for collecting and 
Mem- 
bers of the staff were made available for cooperation 
with all government agencies and with Nema groups 
desiring to survey their own production, material, or 
other requirements in relation to war production. 
Typical of such survevs are the following: 
Capacity: The first surveys conducted by Nema had 
to do with the determination of manufacturing capac- 


ities, as, for example, (1) capacity to produce navy 


OW much can be made with present facilities 
What are the boctlenecks? 
like these are essential to war production planning 


Answers to questions 


The chart being explained shows how unfilled orders 


for one class of electrical products of importance to 
the war production program have accumulated 
Typical of numerous studies Nema has made to help 
both government and the affected manufacturers 





invaluable to us in our struggle to obtain a 
working knowledge of the priority situation and keep 
abreast of new develorments”’ ‘“‘we find the 
information to be of extreme interest and help to our 
Organization” 
helpful"’ a cad 
priority work’’, 
ceived by Nema from members for the job its War 
Projects Committee is doing in providing essential 


“most prompt and unusually 
‘of inestimable value to us in our 
Typical of the many comments re- 


information. 
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shipboard cable, (2) the amount of certain cables that 
could be handled by each type of machine, (3) the 
capacity to manufacture specific types of electric 
motors. 

Material Requirements: 
general subject of requirements for material, the first 
of which had to do with the amount of aluminum used 
manufacture of electrical products. 


These studies were followed by specific problems con- 


Studies were made on the 


in the various 
cerning the possibilities of conserving aluminum by sub- 
stituting other materials or by redesign of products. 
In this field studies were also made as to the use of 
nickel, copper, steel and other critical materials. A 
number of surveys of a somewhat different nature were 
conducted to determine the amount and kind of 
terials used in producing a number of electrical prod 
out- 


la- 


ucts such as domestic automatic controls, metallic 
let and switchboxes, street and highway lighting equip- 
ment, traffic 
paratus, fuses, and others. 


floodlighting equipment, signaling ap- 
Employment: In several instances surveys also under- 
took to determine the number of people employed in 
various branches of the electrical manufacturing indus- 
try, in order to measure what effect possible curtail- 
ment in production might have on employment. 
Conservation of Materials: Following a request from 
the Conservation OPM (now WPB) the 
Conduit Fittings Section, in conjunction with the Metal- 
lic Outlet and Switchbox Section, the Knife and En- 


Section ¢ rf 


closed Switch Section, and a number of other sections, 


and some non-member manufacturers, submitted a 


series of recommendations designed to conserve zinc 
and cadmium. Other efforts of Nema 


sections and technical committees concern such impor- 


conservation 


tant materials as tin, rubber. high grade mica, silk and 
rayon. 


Appeals for Relief from Hardship. Some of the 
Nema sections and some of their members have used 
Nema facilities to appeal for relief in various cases of 
hardship. In one case, the [Industrial Control Section 
is requesting a certain minimum amount of copper for 
The situation also 
atfects the members of the Domestic Automatic Con- 


use in non-current carrying parts. 


sS 


trols Section. 
The Carbon Section is giving consideration to the 


possibilitv of reducing the requirements of copper for 
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Pigtails, and. when such Possible reductions have been 
determined, | apply for relief jy order to obtain such 
copper as js ahechiteh necessary. This section may 
also require relief in connection with 
graphite. 


STANDARDS AND SPEC IFICATIONS MUST KEEP PACE 


: Wi \U i D hardly be POssible to OVerstate the im- 
] 


ortance of the contribution ot standards to the 


War Production Program. They guide the user jn 


selecting a product sat istactory for the Intended use 
and the manufacturer jp making it. Of Particular jm- 
portance is the fact that s standards Provide for that all- 
Important interchangeability. But Standards. never 
static, must take on an accelerated pace, 

Av ariety of factors Contribute to make this so. First 
of all, manufacturers have been repeatedly faced with 
the need for cutting down the use of critical materials 
entering into the Construction of electrical] products or 
of substituting other Jess Critical materials. Where 


these changes result in modifying 4 the char: acteristics or 


Operation of the Product, frequently a change jn the 
Standards becomes necessary, 


Then again, some electrical Products haye experi- 
enced a tremendous War-time demand and 


it suddenly 
becomes important to set up st: indards 


to chart the 
course of the huge Production which is to follow. The 
work now being done on electrical me: asuring instry- 
ments is a good example. This industry, Which for 


years has been producing a Product at a steady ye; arly 


tremendous demand 
for indic: ating and Measuring Instruments SO vital 
handling planes, guns, tanks, ships and many « 


rate is suddenly confronted with a 
In 

ther war 
mac hines The stand; irdization Program which 


has 
been undertaken wil] facilitate interc] lange ability, 


ex- 
Pedite field repairs, and greatly aid both manufacturers 
and s0vernment officials concerned with the 
purchase, manufac} lure, installation and use of 
struments, 


Selection. 
these jin- 
Nema and certain other Organizations concerned 
with Standards such as the Americ: an Standards Asso- 
Clation, in anticipation of _ need for 
steatest possible speed in 


acting with the 
Stablishing Or modifying 
Standards, some time ago esti ablished its emergency 
standards Procedure under which “mergency standards 
can be approved ; 'n as short a time as fifteen days after 
the draft has _ completed. This emergency pro- 
cedure, re: dy in ady: ance of need, js now vont used, 
A remarkable speed-up in approval 
being accomplished by the AS. \t slecaete its emergency 
standards Procedure as, for example, jn 
American st: indards for accuracy of engine lathes. most 
urgently needed by the machine tool industry, At the 
Present time ASA has twelve “mergency standards 
Process of 4pproval, of yw hich two are of interest to 
electrical] manufacturers, namely, machine t 
Standards and f{ flood and protective 


Standards js 


setting up 


too] electrical] 


lighting for indus- 
trial plants. Nema is Cooperating in the 
of both. 


Whenever Possible, the §Oovernment purchases on 
Specifications. The Procurement Diy. 
Departmen; in particular 


development 


of — Treasury 
has develope d ; tL substantia] 


the electrica] 
trical Products. 


body of federal Specifications. which in 
field alone cover 100 classes of elec 
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Although federal specifications were developed dur- 
Ing peace times for the Purpose of assisting govern- 
ment in its ordinary purchasing, they are now being 
widely used by government agencies making Purchases 
lor war needs. In fact, it would seem that today 
never betore the specifications work of all Sovernment 
departments » War or otherwise, for articles susceptible 


to repetitive manufacture js centered in the Procure- 
ment Diy. 


as 


Here, as in the case of st: andards, the Substitution of 
critical materials, coupled with the need for effecting 
quick changes j specifications or even setting up en- 
tirely ney lt ations, has resulted in the €stablish- 
ment of cmergency alternate federal specifications. 
Within ¢ the past year the Procurement Div. has Issued 
27 emergency federal] specifications of interest to 
trical manuf. acturers, 

Members €xpect Nema to keep in close touch with 
departments of the sovernment which Issue Specifica- 
tions. These departments, in furn, have found it help- 
ful to submit copies of their specifications to Nema 
for suggestions. Nema sections are Cooperating in the 
Present’ situation jn formulating very promptly any 
comments on tentative specifications for (ransmuttal to 
the government. Much assistance can be rendered to 
the Sovernment Prompt action. The same may he 
said for specifications for the Canadian Engineering 
Standards Association, Underwriters’ Laborator 
Inc., and other national standardizing bodies, all of 
which are similarly feeling the impact of the War Pro- 
duction P rogram. 


elec- 
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] WOULD like to tell you about some of the fine 


work that electrical] Manufacturers who are mem- 
bers ot Various sections ot Nema have been doing to 
aid the Wa * Production Program. 
examples : 

Ashestos /nsulated Power ( Cable: For Members of 

Asbestos Insulated Power ( Cable Section the War 
—— Program has brought a great 


To consider a few 


increase in 

the requirements for products of the type regularly 
Manufactured. 

Radio Apparatus: Members of the Radio 


Apparatus 
and Electronic Tubes Section have 


tremendously ex- 
panded their Manutacture of radio apparatus for 


use 
on battleships, tanks, airpl: mes, ship-to-shore. and the 
So-called “y, alky- -talky”” tywo- Way sets which are car- 


ried by men in the field. These sets are in 
minor modifications of the {Wo-way 
ufactured jn peace time. 

Electric Insulation : Members of the Steatite 
Insulation Section manufacture cert; uN special types 
of insulators 1 used by the Signal Corps and by the 
Navy. The demand for these products has 
4pproximately tenfold during the Past vear, 

Steam Lurbines: Members of the Steam 
Section likewise regularly produce 


general 
police radio man- 


Electric 


Increased 


Turbine 
Products which for 
War purposes are in essentially the same form in which 
they are Manufactured for peace time use as Propulsion 
equipment for y arious types of ships In Particular, 
Motors and Generators: The products of the Motor 
and Generator Section, particularly motors, 
In great demand, Members of this branch of the in- 
dustry are turning in a remarkable Production record, 
particularly in supplying the motors needed j 


have been 








1 machine 






tools vital to the manufacture of all types of war goods, 
and as a source of power in factories and other essen- 
tial applications. In speaking of this section, it is 
interesting to recall that a committee of motor manu- 
facturers assisted OPM in the development of the De- 
fense Supplies Rating Plan out of which the present 
Production Requirements Plan has grown. Motor and 
generator manufacturers were among the first 500 man 
ufacturers in all industries who were made eligible to 
participate in the plan before it was later thrown open 
for general use. 

Industrial Controls: It is only natural that members 
of the Industrial Control Section have likewise been 
called upon for substantially increased production of 
products of the sort they are accustomed to manutfac- 
ture since these are regularly used in connection with 
products now essential in the manufacture of war goods. 
Flood Lighting: Products of the Street and Highway 
Lighting Section and the Floodlighting Section are in 
demand for war uses as a result of the necessity for 


safeguarding factories, airports, warehouses,  etc., 


against sabotage. The products of the Floodlighting 
Section are admirably suited for the lighting of large 
reas. The equipment used in lighting highways can, 
without appreciable modification, be used to light long 
larrow areas such as fencing around a factory. Ac- 
cordingly, the products of the Street and Highway 
ehting Section are being widely used in this type of 
ect s well as in the lighting of drivewavs, road 





ETTING the job done. A 
In the statistical and ac- 
counting department. B—A 
section of the service depart- 
ment. C—lIn the office service 
department. 


Large Appliances: The products of some of the sec- 
tions are not suitable to any great degree for use in the 
war effort. This is particularly true of the four con- 
sumer durable goods sections, namely, Household Re- 
trigeration, Electric Range, Electric Water Heating, and 
Domestic Appliance Sections. Their products all re- 
quire the use of scarce materials such as nickel, chro- 


















nium, aluminum, copper, tin and zinc. As _ sections, 
they have cooperated with OPM and later with WPB 
in making available needed information concerning the 
use of the various critical materials. As individual 
manufacturers they have cooperated with the govern- 
ment’s plans by making extensive substitutions for crit- 
ical materials and by individual and voluntary elimina- 
tion of many models, styles and sizes. Many members 
of these sections early undertook to manufacture war 


] 


products. In fact, when the order finally came for the 


refrigeration industry to convert to war production 
a , 


1 
+ 


lere were instances where companies had already been 
at least 70 per cent on a war production basis for some 
time. Some of the products already in production by 
these companies are parts for power-driven aircraft 
turrets, bomb fuses, life boats, electrically heated flying 
suits, searchlights, and aircraft propellers. 

Heating Wire: The members of the Electrical Alloy 
Section, manufacturers of nickel chromium heating wire 
which forms the basis of all electrical heating equip- 
ment, are now making the heating elements to be used 

P1 


don 
(j= 


in electric furnaces for use in the War Production 
gram together with certain alloy castings for such fur- 
naces. At the same time, they are producing material 
for spark plug electrodes to be used in tanks and air- 
craft engines, and 
used in radio tubes for war products. 

Electrical Building Materials: A number of Nema 


sections have cooperated with the government 1n con- 


various special alloy wiring to be 


‘ The 
ae 


nection with problems relating to defense housing 





Defense Housing Critical List, the redesigning of 
equipment, and the modification of specifications to 
meet the needs of the war-time situation, the construc- 
tion of camps and cantonments, etc. In particular, 
problems of this sort have confronted the Metallic Out- 
let and Switchbox Section, the Conduit Fittings Sec- 
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Continued on p. 180 
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In Specifying Controls 





BY H. PELPHREY 
DESIGN AND RESEARCH ENGINEER 
MICHIGAN TOOL COMPANY 


HERE are three well-known principle ways of 

transmitting controlled motions, namely, me- 

chanical, hydraulic and electrical. Mechanical, 
being the oldest, is perhaps the best understood but it 
is, in most cases, the most complicated. The principles 
of hydraulically and electrically controlled movements 
are more closely related to each other than either is to 
mechanically. Ifa machine designer is well acquainted 
with these three ways of transmitting motion, he will 
make the wiser choices and the best arrangements in 
the designs of a machine. 

It must be understood that a machine cannot be made 
without mechanical moving parts, even the electrical 
control devices being composed of mechanical moving 
parts. It is well to say that the troubles experienced 
with electrical controls are from these parts. It must 
also be understood that it would be very inconvenient 
to construct a power driven machine without the use 
of electricity. 

The advantage of an electrically controlled machine 
is that it lends beauty, rigidity, and simplicity all the 
way through, even starting with the first conception. 
For example, it is much faster to lay out several sub- 
assemblies that are not mechanically connected than to 
worry with all the old style links, shafts, plungers, etc. 
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Cooperative, and collaborative, action still 
holds the key to maximum satisfaction in 
the development of certain products. 
Makers of motors and controls can contrib- 
ute much to the success of the final result, 
as an overall engineering-design, if they 
are given the basic facts behind the funda- 
mental development problem. Out of a 
wealth of experience, leading to notably 
successful results,* Mr. Pelphrey offers 





These sub-assemblies can be connected by means of 
wires to one central control panel which is the heart 
of the entire machine. 

One of the most important factors that electrical con- 
trols offer is that the entire cycle of a machine may be 
changed by only changing one wire, while a_ similar 
mechanically operated machine might require rework- 
ing some of the main parts, as well as making new 
parts, entailing long delays and much expense. 

Average persons, when electrical controls are men 
tioned, immediately think of all the more complicated 
fundamental principles of electricity. The planning 
and drawing of control schemes, as well as the wiring, 
does not require very much knowledge of electricity, 
although some circuits become quite intricate and re- 
quire good common sense. ‘To acquire the best con- 
trol schemes it is necessary that one become acquainted 
with the features of the units that the different manu 
facturers produce. 

In large plants where.an electrical engineer is em- 
ployed, the machine designer may consult with him at 
will on all the equipment, placing the push button sta- 
tions, and many other requirements. However, if 
there is not an electrical engineer in the organization. 
the designer must rely largely upon the assistance oi 
control manufacturers’ representatives. 

This last case is the more complicated and needs the 
most study. The designer should be somewhat skep- 
tical of untried and unproven equipment and arrange- 
ments, as he alone is responsible for the satisfactory 
operation of each machine he designs. 

When the designer is versed enough to make a pre- 
liminary elementary sketch, he can state the require- 


* See also the Seventh Annual ELEctricAL MANUFACTURING 
Product Design Contest award paper “Full-Automatic Gear 


Cutting To Speed Production,” October 1941. 
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tor Heavy Duty Machines 





helpful suggestions. No dodger of bur- 
dens, the author states “. . . the machine 
designer should know how to write out his 
requirements, giving each _ operation 
throughout the entire cycle, so no misun- 
derstanding will result. It has always been 
my practice and feeling to take full re- 
sponsibility for the successful operation of 
the machines which [ design, even to the 
purchased parts.” That is as it should be. 





ments when ordering the complete control panel, 
although he does not necessarily need furnish such a 
sketch. 

\s indicative of a proven and suggested procedure, 
the remainder of this discussion is devoted to a case 
example. Information should be furnished to the con 
trol manufacturer in somewhat the following manner 
I. GENERAL DESCRIPTION AND PURPOSE 

OF MACHINE 


This machine is intended for finishing the tooth form 












MICHIGAN Tool's 865- 
48-A gear finishing ma- 
chine offering the product 
example used by the author 
of this discussion to indicate 
his preferred approach to the 
basic problem of controls 
specification. Note several @& 
limit switch and indicating 
light features. 


of cut gears by the crossed axis method, employing 


an accurately form-ground serrated gear-like cutter. 
If. TWO METHODS OF OPERATION 

There are two optional methods that can be secured 
for finishing gears on this machine: 

(First Method). The cutter slide can be set so that 
the cutter may reciprocally translate parallel to the 
work axis. At each end of translation the cutter 1s 
fed toward the work until a limit is reached and then 
the cutter travels a predetermined number of transla 
tions before automatically terminating the machine 
cycle. With an internal attachment this method ts als 
used except that the feed is reversed. 

(Second Method). With the cutter slide set in a 
vertical position, a complete cycle may be secured con- 
sisting of one translation and return at right angle to 
the work axis. When set up for this method, a num- 
ber of feed and finishing translations can be secured 
in the same manner as the first method. 
lt. ELEMENTS OF THE MACHINE 

The work is rotated in engagement with the cutte: 
by a variable speed drive motor. 

\ slide carries the cutting gear back and forth across 
the face of the work when employing the first finish 
ing method. \hen employing the second method this 
slide is swivelled to travel at right angle to the work 
axis. The limits of the slide motion are governed by 
the position of mechanical dogs which engage a latch 
action limit switch. 

The cutter is moved into the work along their line 
of centers by the infeed motor. In order to finish both 


a) 


rt 


h a close-up 


ew (B) of the tool head and assembly 


internal and external gears the infeed may be reversed 
by means of a selector switch. The return and ap 
proach of the feed motion during the set-up is per 
formed manually. 


Red and amber pilot lights are turned on and otf by 
the action of limit switches. A white work light is 
lighted when power is connected, but is turned off dur 


ing the automatic cycle. 
A coolant pump runs continuously during each oper 
ating cycle. A small solenoid operated lubricator is 
actuated at the beginning of the cutter slide movement 
in one direction. 
IV. AUTOMATIC CYCLE FOR THE FIRST 
METHOD 
1. The work is loaded and secured manually. 
a es 


1e infeed is then moved manually to a position 
where the red light is turned on. 

3. The cutter is rotated manually until the cutter 
teeth are opposite the spaces of the work or this may 
be accomplished by inching the work by pressing a 
jog button. 

4. Manual infeed is resumed and continued until the 
amber light is lit. 

5. Pressing the Start button actuates the automatic 
infeed for a timed interval. 

6. Pressing the Start button also starts the cutter 
across the work which is driven in a direction determ- 
ined by the position of a limit switch. 

7. When the cutter slide reaches its opposite limit 
of travel, the cutter slide motor and drive motor are 
braked to a stop and restarted in the opposite direction. 
The cutter again passes across the work. 

8. At the same time the cutter slide and drive mo- 
tors are reversed another timed infeed motion is in- 
itiated. 

9, This reciprocating motion continues until the feed 
motion is terminated by limit switch action. Follow- 
ing this, the cutter is passed across the work, with no 
infeed taking place, for a number of times determined 
by a counter after which the cycle is terminated and 
the white work light so indicates by relighting. 

V. AUTOMATIC CYCLE FOR THE SECOND 
METHOD 

1. The automatic cycle can be made to duplicate the 
first method except that the cutter slide is swivelled to 
travel vertically instead of horizontally. However, in 
most cases this method should be accomplished by 


90 


manually taking up all the feed to the point of actuat- 
ing the feed limit switch and travelling the cutter 
across the work and back again, terminating tl 
VI. REQUIREMENTS 

\ll equipment except the limit switches, “START,” 
“STOP” and “JOG” push buttons and motors to be 


enclosed in a Nema type 1, floor mounted cabinet. The 


e cycle, 


cabinet is to contain a fusible disconnected switch inter- 
locked to the door and operated externally. All de- 
vices are to be interwired and identified on terminal 
blocks for all outside connections, including motors. 
CHARACTERISTICS OF MOTORS AND 
SUPPLY, 230 VOLT DC. 

1. Cutter drive motor; 5 hp.; 1150 to 2300 rpm.; 
field current at 1150 rpm. when motor is warm 1s 0.46 
amp.; same condition and at 2300 rpm. 0.17 amp.: 
field resistance when motor is cold 431 ohm; and full 
load current 1s 19.46 amp. 

2. Slide motor; 1% hp.; 1200 rpm.; full load cur- 
rent 2.3 amp. 

3. Infeed motor; '3 hp; 1200 rpm.; full load cur- 
rent 1.6 amp. 

4. Coolant pump motor; '4 hp.; 1200 rpm.; full 
load current 1.2 amp. 

Before the control manufacturer starts to build the 
panel there should be furnished a complete elementary 
drawing along with a synopsis of operation similar to 
the following. This should be studied very carefully 
to see that there is no misunderstanding, and also to 
see that the machine will function as intended. 

VII. SYNOPSIS OF OPERATION 

1. The work is first loaded and secured manually. 
The cutter is then fed toward the work manually until 
ILS3 is engaged which turns on the red light. 

2. The cutter is now manually aligned with the work 
or the work is inched into position. Manual infeed 1s 
resumed and continued until LS1 is engaged and the 
amber light is turned on. Operation of the START 
button is now effective to initiate the complete cycle of 
the machine. 

3. Pressing the start button energizes the counter 
clutch which closes contact T, which in turn energizes 
Energizing K initiates the automatic 
cycle which is in the following manner: 

4. The white work light is turned out. 

5. The coolant pump motor runs. 

6. Contactor IF and timer TR2 are energized and 


contactor Kk. 
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the infeed motor runs while TR2 is timing out. -\t ance functioning as before for a number of times de- 


the expiration of the timing period IF is de-energized pending on the setting of the counter. At the con- 
and the infeed motor is brought to a stop by means of clusion of the count contact T opens, K is de-energized, 
dynamic braking. the work light relights and the cycle is completed as 

7. Simultaneously with the action in paragraph 3, sequence-planned. 
contactor SIF energizes the slide motor armature cir- 12. The automatic cycle may be terminated at any 
cuit through a starting resistor during the time it takes time by pressing the STOP button. | 
CDB to time out and energize relay 1A which shorts 13. The work drive motor may be run in a reverse 
out the starting resistance. 

8. Contactor CF energizes the cutter drive motor | 
armature circuit through a starting resistor which is 


shorted out by relay 1A as related in paragraph 7. 
The shunt field rheostat 1s shorted out by relay FA 
or full field starting until the armature circuit is re 
duced to a predetermined value. 

9. The work drive and slide motors run in their 
initial direction until LS2 is thrown to its opposite 
position. At this time CDB, CF, SF, 1A and TR2 
are all de-energized and the drive and slide motors are 





| braked dynamically. | 
10. A similar cyele to that described in paragraph 6, 

7, and 8, but in the opposite direction, is initiated as | 
“ soon as the drive motor stops. This is insured by the 
. action of the anti-plugging relay AP which must be 
. de-energized before CF, CDB, and FS can be re-ener- 
; gized through its N.C. contacts and initiate the cycle 
] in the opposite direction, 

11. The two cycles described above follow each other 

automatically until LS4+ is engaged. At this time the 

infeed motor is eliminated from the cycle with the bal 
) 
| N AIN control panel, with door open Timers, 

relavs, contactors etc. in well-ordered arrange- 
ment. 
pecrgponase ie | 
1 a nace tit 
LEMENTARY diagram such as Mr. Pelphrey 
would supplement all written specifications for 
performance. This covers the de. controller for the 


865-48-A gear finisher 
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ee direction while the slide motor runs forwar« 
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1% lh ane ; 
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be ulating a selector switch marked NORMAL 
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7 14. For set-up purposes the work drive motor may 
ae ee : : ; se ; ; a 
x be inched in the forward direction by pressing the jog 
paaeaagags 
wepeeeeerers On. 
PERUSAL eae 15. Full overload and 


button. 

undervoltage protection 1s af 
forded by energizing the entire control circuit bel 
the K interlock and the several motor thermal overload 
contacts. 


Thus, it will be seen that the collaborating supplier 





of control components has adequate data upon which t 


base his recommendations. 
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Within- The-Product Wiring 


7 [THIN every electrically-energized product 
/ there must be electrical pathways; pathways 


along which the current from the incoming line 
or attachment cord is conducted to motors, control de- 
vices, heating units, protective elements, and any other 
functional components such as instruments, indicating 
lights, ete., ete. Today, the providing of such pathways 
assumes great importance in view of the restrictions that 
are being imposed by war conditions upon most of the 
vital materials involved. Priorities help, where ap- 
plicable, but the search for alternate ways and means 
has been greatly stimulated. Sometimes, too, it is a 
matter of just getting along, regardless of status, with 
lesser quantities. 
Copper. In the past, conductors have usually taken 
the form of round copper wire although flat or rectangu- 
lar copper strips or buses have occasionally been em- 
ployed to advantage. Regardless of shape, such con- 
nections have universally been of copper. Now, with 
that metal so highly restricted, it would be most for- 
tunate were a practical alternate available. Up to the 
present, however, no such substitute has been found 
acceptable. 

Pure silver has a relative conductivity of 100 (as has 
also pure copper), the highest grade of commercial cop- 
per being 99+-. Silver might therefore be substituted 
for copper except for the matter of high cost which has 





Priorities and scarcities have their impact 
from many directions these days. Recent- 
ly, at the request of WPB, the National 
Electrical Code was re-established on its 
1937, rather than 1940, basis to conserve 
rubber and copper (1937 allowed higher 
currents for specific conductor sizes). 





generally limited the use of silver in product construc- 
tion to contact surfaces and to thin platings. The use 
of silver wiring in some domestic appliances has been 
reported but, in all probability, such specification for 
general pathway purposes will not become common. 
Likewise, silver wire with insulating coverings has not 
been developed to the extent as has copper so that any 
application of silver wire for conductors presents a 
somewhat special problem. 

A recent development, looking to a substitute, for cop- 


NATIONAL ELECTRICAL CODE DESIGNATIONS 


(Insulation Data Applying to Conductors 
Suited for Internal Pathways 600 Volts) 





‘Tier Maximum 
Trade Name ¥P Operating 
Temperature 





Insulation Outer Covering Use 


Moisture-Resistant 





























Code | R 50C(122F) | Code Grade Rubber Flame-Retardant General Use 

ee - Fibrous Covering | 

. a , Moisture-Resistant | : . 
Moisture- ; . : Moisture-Resistant 4 | General Use or in 
Resistant RW 0C122F. Rubber Flame-Retardant | Wet Locations 
na na : _____| Fibrous Covering | 

ee a Moisture-Resistant 
Performance} RP 60CC140F) | Rubber wr . Flame-Retardant | General Use 
US i eB | . | Fibrous Covering | 
| ctce.e @.,1, | Moisture-Resistant| 

Heat- ; : pat-Resic aed 

cat, | RH | 75C(ie7F) | Heat-Resistant Grade | Fiome-Retardant | General Use 
Resisting Rubber ee ; 
Fee Me. Fibrous Covering | 

. : | Solid Flame-Retardant | : Sec a 
a | SN 60C(140F) | Moisture-Resistant | None brat 
ae Baa * | Synthetic Compound Sener ee 
Asbestos | | Impregnated Asbestos lc al U od 
Varnished | AVA 110C(230F) | and Varnished Cam- | Asbestos Braid | Dry Lo a 
Cambric | __"_| bric | Dry Locations 
Asbestos | +. i El ak 
Varnished | AVB | 90C(194F) | Same as Type AVA | Flame-Retardant General Use in 
Cambric | | Cotton Braid Dry Locations 
Asbestos | A 200C(392F) | Felted Asbestos With or Without | Dry Locations 





| Asbestos Braid | Only* 


*In raceways, only as leads to or within apparatus. If used 
without braid or moisture-resistant treatment, limited to 300 volts. 
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ct Nema has just issued new wire and cable 

i. standards. Behind such things lies the 

al story of scarcities, improvements, alterna- 

ts tives and much-needed resourcefulness if 

ye product wiring is to perform its appointed 

or job successfully and well. So here is a 

‘ brief guide to some technical factors. 

— —MPBPPPPP LPP PPP PPP edd ddd 

C- per, is that of laminated materials, in this case a layer 

€ of silver superimposed upon a sheet steel backing. While 

nh this otfered satisfactorily opportunities, it was soon ren- 

oT lered unavailable on account of restrictions imposed 

n. upon the sheet steel used for backing. It has dropped 

rt ut of consideration. 

y \mong other possibilities les aluminum, having a 

a relative conductivity of about 54, or approximately but 
half that of copper. But this metal, too, is restricted 

)- for any general consideration in alternate pathways and 


does not offer an “out.” 

Zinc, somewhat restricted, may be available for com- 
mercial work more freely and sooner than copper but, 
is Its relative conductivity is less than 30, it is not likely 
to furnish a pathway substitute. 

\ll of the foregoing adds up to the fact that, as vet, 
copper wire retains its place as the only known ma- 
terial that is truly practical for within-the-product path- 
wavs. The specifving engineer-designer must turn his 
ittention to that degree to conservation, rather than 


substitution. 
IN CONSERVATION OF COPPER 


BRAHAM LINCOLN’s dictum that, “A man’s 
A legs should be just long enough to reach the 
ground,” applies with equal force to the lengths of cop- 
per connection used. They should be just long enough 
to reach, without undue surplus, from one point of con- 
nection to another, but no longer. When copper was 
plentiful and comparatively cheap, a foot here or six 
inches there was a matter of small moment. Now, one 
loot lengths of unnecessary copper wire may run to sig- 
nificant aggregates. Again, the conservation of such 
copper as would otherwise have scrap value only, will, 
where allocations are limited, mean the ability to pro- 
luce additional product units. Unavoidable scrap should 


also be carefully conserved. The use of carefully pre- 








ields to Changes, Too 


pared connections will also add to the appearance of the 


product; often marred by careless gvenerosities in wir- 
ing the product. 

The practice of supplying auxiliary devices and com- 
ponents with “pig tail” connections in the form of coils 
of wire simply to be sure of having lengths enough may 
well be minimized to those just sufficient to insure satis- 
factory direct connections to the elements to which they 
are connected. 

\ctual length of pathways may also often be reduced 
by a relocation of the elements of the product. The 
closer these can be placed to one another, and the entire 
equipment to the incoming line, the conservation of a 
considerable length of wire may be achieved. A study 
of some types of magnetic starters will clearly illustrate 
this point. Here, the magnetic switch, the holding mag 
net, overload relay and its thermal heating units are all 
mounted together on a common base contained within 
a single casing. The fused hand switch is also often in- 
cluded in this casing to effect compactness and a saving 
of lead lengths. 

In an examination of such a combination of elements, 
one very important point should be noted. Although 
the connections are closely condensed, the enclosing case 
is, or should be, provided with ample means for ven 
tilation. This point should be prominently considered 
when working out the assembly of the product where 
the various elements are placed in close combination 
Lack of adequate ventilation allows undue heating of 
the conductors with a consequent deterioration of the 
wire’s insulation. The National Electrical Code has 
established maximums of operating temperatures to ap- 
ply to the different types of insulation and care should 
be exercised to see that, when in ope ration, these tem- 
peratures are not exceeded. If there is a tendency to 
overrun the established temperatures, the type of in- 
sulation should be changed to one having higher allow- 
able temperatures and added for ventilation. 

\nother conservation of copper can be achieved by 
the use of conductors which, by calculation, will be large 
enough to carry the current for which they will be em 
ploved and the avoidance of the “rule of thumb” method 
of making them “large enough” and ignoring and wast 
ing the difference.* Connections must, to be sure, be of 
ample size to comply with the carrying capacity as al 
lowed by NEC rules, where applicable, and they must 
also be of sufficiently low resistance to avoid any mate 
rial reduction in the voltage of the current which they 
carry. With short connections, this factor seldom be 
comes appreciable. 

Conservation of wire by reduction of conductor size 
applies especially to the connections to auxiliary ele- 
ments for which a small current capacity is all that is 
necessary. Too often such connections have been made 


*See, “In Specifying Internal Wiring.” ELecrricar Mant 
FACTURING, September 1939 
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with the same size of wire as that which is employed 


for the main motor connections which is of course not 
economical practice. 

The main excuse for the use of wires of larger capac- 
ity than actually necessary to transmit the current has 
been that they possessed increased mechanical strength 
and were less likely to receive damage in being handled. 
A good argument when copper was plentiful and cheap, 
but one which must now be altered. If there is any 
danger of such damage, it is incumbent that provision 
be made for protection of the wires by the use of pro- 
tective types of insulation rather than by designing them 
oversized. 


ALLOWABLE CURRENT-CARRYING CAPACITIES 


ECENT action by the National Fire Protection 
R Association (Elec. Mfg., April, 1942, p. 138) re- 
stores the current carrying values of the 1937 National 
Electrical Code in place of those of the 1940 edition 
for certain conditions. Both 1937 and 1940 values are 
therefore here indicated. 


NATIONAL ELECTRICAL CODE i940 


















Size Type R Type SN Type Type Type Type 
AWG | Type RW | Type RP RH AVB AVA A 
(14 15 18 22 23 28 32 
-_—!i -. | = (27 29 36 42. 
lo | 23 | 31 |) 37 | 8 47 54 

i. -—< + — 49 «| ~~~ ~50 60 1 
C- .  es Le |. ae | ee 95 
 -. os | @& | wsit@wst Ss 110 
4 - 6 | +72 «| +86 | 88 | 107 122 
hh | | | 
a cr a ee | 2's | one tl aa ld) le 

ra - 5 161 | 188 





Allowable current-carrying capacity of No. 18 is 5 
amp. except in heater cords; for No. 16 is 7 amp. 
except in heater cords. If bare conductors are used 
with insulating conductors, their allowable current- 
carrying capacity shall be limited to that permitted for 
the insulated conductor with which they are used. 


The above table gives the allowable current-carrying 
capacity for not more than three conductors in a race- 
way or cable. If the number of conductors is from 4 
to 6, the capacities shall be reduced to 80 per cent of 
those given in above table. If the number of conduc- 
tors is from 7 to 9, the capacities shall be reduced to 
70 per cent of those given in the above table. 


NATIONAL ELECTRICAL CODE 1937 


As of March 1942, These Values May Be 
Used for Other Than Continuous Loads 








Size Rubber Varnished Cambric Other Insulations 


AWG Insulation Insulation | and Bare Conductors 
18 3* 
16 6* a 7 
(14 15 18 20 
42 20 5 a 7 
"10 25 30 an 1 
8 35 40 ane " 
; 6 50 60 70 "4 
5 
4 
3 
l 


* Allowable current-carrying capacities of No. 18 and No. 16 
are 5 and 7 amp. respectively, when in flexible cords. 


~ONVENTIONAL practice, not long since, in the 
( fabrication of internal pathways was to rely on 
cotton, silk, rubber or asbestos-covered wire which pro- 
vided conductor isolation adequate to the demands of 
the service as well as being readily obtainable. How- 
ever, priorities and scarcities have cut in here, too. 
Fortunately, unlike the copper situation, there is a 
variety of substitute materials; many of which are 
admirably suited for the insulation of conductors.  In- 
deed, it is more than likely that the advantages possessed 
by some of these alternate insulations will recommend 
their permanent use after emergency restrictions are 
lifted. 

Principal among the substitute materials for pathway 

Continued on p. 144) 


ALTERNATE INSULATING MATERIALS FOR WITHIN-THE- 
PRODUCT CONDUCTORS* 


Insulation 


Rubber-Like _ 


Glass 
Plastics 


Varnished 
Cambric 


Made From 
Plastiziced Vinyl 
Chloride Acetylene 
Gas 
Glass Fiber — 


Chloride Base 


| Fabric ‘with Varnish 


Impregnation 


| 
Synthetic Fabric | Nylon 


| 
- " ——— | 
Refractory | Steatite 


Resin Base, Vinyl | 


Properties 
Moisture-Resistant, Flame- 
Retardant, Oil-Resistant 


‘Non-Absorbent, Non-Com- 
bustible 


Flexibility, Some Trans- 
parent 


Dielectric 
Strength 
High 


Very High 


High | 


High Temperature-Resist- | - 


ant Flexibility 


Good Space Factor, Moist- 


ure-, Temperature-, and 
Chemical-Resistant 


| High Temperature-Resist- 
| ant Mechanical Strength | 


* Taking the place, in many instances, of rubber, 
cotton, silk and asbestos as isolators of the pathway. 
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Very High | 


Form 
Wire Covering 


Sleevings, Tub- 
ing, Tape, Cloth 
Tubing 


| Wire Covering, 
Tubing, Tape 


Wire Covering 


Beads" 
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DONALD M. NELSON, chief of the War Produc- 
tion Board (commenting upon the most complete of 
WPB curtailment orders )— 

“\WPB has issued a series of orders cutting off in the 
next three months the production of hundreds of civil 
ian metal products. 

‘These orders change the face of American industry. 
They show that the nation has learned the first lesson 
ot total war—that it means not business as usual, but 
production for victory. These orders, marking the sus- 
pension of the consumer durable goods metal industry 
and the civilian construction industry. They make pos- 
sible the complete conversion of the men, materials and 
machine tools formerly devoted to these pursuits to 
war production. 


“The next two or three month 


s will be a period 
difficult adjustment for the nation in general and the 
industrial producers and emplovees engaged in the oper- 
ations which are restricted. The American consumer 
will shortly find that many of the items which he would 
purchase in the normal course cannot be secured at all, 
or, at least cannot be secured without recourse to 
rationi o ¢ procedures. 

* \IL this is dictated, however, by a carefully worked 
out plan and program, planned to accord with the ne- 
cessities of war and the desirability of maintaining the 
production of relatively essential civilian items and 
services. This is the way of total all-out war and the 
price of early victory. I am for everything that will 
help us get the most war production possible and I am 
seaiiliads everything that wil hinder us in doing that.” 


CHARLES E. WILSON, president, General Electric 
Co. (completing a tour of the country to expedite his 
company's efforts) 


“We have heard much about conversion recently 


the conversion of plants which ordinarily make the 
peacetime products of industry and the home. Conver- 
sion has not been a simple matter. You do not just stop 
naking a and radios and washing machines 
and heating plants, any more than you just stop making 
automobiles. These complex products involve the lives 

literally millions of people—people who make and 
sell and service them and are responsible for billions in 
national income. Stopping had to be a gradual process 
if partially fabricated materials were not to be wasted. 
if our commercial system was not to fall into chaos 
overnight, if we did not want to add an agonizing unem- 
ployment headache to our other troubles. It took time 
to set up our machine for war—and I doubt if most 
people today know how long ago business —_— the 
Job and how hard it has worked to make conversion, 


like everything else it has tackled, take place fast and 
ethciently. I don’t think industry held back at all. It 


Being selected comments of 
the month upon whatever 
may be pertinent and time- 
ly by industry men or other 
well-known citizens and 
government authorities. 


was the complexity of the machine that exerted a cer- 
tain drag—the same complexity that will now enable 
to out-produce any country in the world.” 

Citing as an example of how this conversion process 
works, Mr. Wilson told of a visit to = ‘ world’s largest 
electrical appliance manufacturing plant, a factory which 
In peacetimes turned out thousands f radios, washing 
machines, toasters, electric irons, etc. 

“You would have been cheered, as I was, in seeing 


1 
} 
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room aiter room filled with fascinating war devices. 
wish some of the critics of industry-conversion had been 
with me,” Mr. Wilson said. ‘These were not just ideas 
and blueprints and samples. They were weapons well 
along in production at the hands of trained workers 
things that are coming off the line. Many of them came 
to us as ideas or hunches from the armed services, ideas 
that needed hours of practical engineering magic to 
make them come true. There was a bombing device 
that had seen years of service in Europe, complicated 
and expensive to make. Now it has been Americanized 
75 per cent simpler and 80 per cent cheaper. There 
are devices that take searchlight beams and tie them in 
knots around enemy aircraft so they cannot get away. 
There are synchronized firing devices for guns. There 
are strange applications of invisible light. The men 


have pur 


who designed the new radio which you may 
chased this year have been engaged for more than a 
year in building vital electronic devices for combat and 
protection; they started early in the game, converting 
their special skills. 

‘This very brief glance at what has happened in one 
branch of the consumer goods industry is not offered 1 
the spirit of unwarranted optimism, for there are dark 
days, bad news, and a long fight ahead. But perhaps it 
will temper some of the discouraging half-truths you 


may have heard.’ 


GEORGE A. BUCHER, president, Westinghouse 
Klectric & Mfg. Co. (addressing the annual meeting of 
that company’s shareholders ) 

“Our number one job has been the production of 
electrical equipment essential to every branch of na- 
tional defense. We feel that we are doing our job well. 
We will produce a great deal more apparatus in 1942 
than ever before. 

‘In the face of these most unusual conditions, no pre- 
diction as to future results are of much value. Events 
greater than the company are in control of our affairs 
Those same conditions face all industry. 

‘The course we propose to follow is the only prac- 
tical one: Namely, to do the best we can to run the 


company successfully, regardless of these unusual times. 


] 


u 
ough as the job may be, and bound and 


restricted by 


war needs day and night, still we expect to show satis 
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factory results from operations for the coming year. 


But stockholders should take warning. The war ts 
young, and as it grows, conditions affecting industry, 
including vour company will not grow easier. 


EDGAR M. QUEENY, president, Monsanto Chem- 
ical Co. (at the annual meeting of stockholders ) 

“The war program would be helped greatly by the 
suspension for the duration of patent laws so that the 
best processes would be available to everyone. During 
this period there should also be a suspension of anti 
trust laws, permitting pooling of industrial resources 
and any other adjustments beneficial to the war eftort. 
Many are hindered now by fear of governmental prose 
cution. 

“The administration could set a good example, too, 
by itself taking risks and making sacrifices it preaches 
to others instead of its ‘politics-as-usual’ attitude. — It 
could take the political risk of offending its labor leader 
support by a firm stand on such controversial issues as 
the closed shop and the check off. It could make some 
political sacrifices by abandoning many of its alphabet- 
ical agencies which originated in times of great unem- 
ployment and depression, both of which no longer exist. 
It could sacrifice its costly propaganda agencies. All 
these agencies absorb taxes and manpower now needed 
elsewhere.’ 


ROBERT SHANNON, president, RCA Manufactur- 
ing Co. (at ceremonies marking the final production of 
phonographs and radios for civilian use for the dura- 
tion )— 

“We see this last phonograph-radio instrument as a 
symbol of our total efforts on the production line, here 
in Camden. 

“No sentimentality will cloud this historic occasion, 
for we are engaged in a grim business—a business of 
clearing the decks for action. Nothing more appropriate 
could symbolize the moment than that demolition squads 
will stand ready to go into action directly after the 
ceremonies to convert the remaining radio and cabinet- 
making facilities of our Camden plant to the production 
of vital equipment for our armed forces.” 


EMIL SCHRAMM, president, New York Stock Ex- 
change (addressing the Nashville Chamber of Com- 
HIercCe )— 

“Few business men have ever learned to think in 
terms of a limitless demand for industrial goods or for 
workers to make them. Today, however, the market 
for war goods is just exactly that—limitless. 

“The most important thing to be done in bringing 

about the needed metamorphosis in economic thought, 
is for the government to take off the ‘check rein’ and 
to give business its head; the necessary thing in the 
war effort is for business itself to complete the transi- 
tion from profit incentive to victory incentive. 
“To those of you who are wondering what you can 
do to protect our system of initiative from the dangers 
to which I have alluded, let me say this: we have wit- 
nessed in the last few months a remarkable demonstra- 
tion of the power of public opinion in this country. 

“The people are in revolt against inertia, against in- 
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competence, against defeatism and against those forces 
and influences that jeopardize their cherished institu- 
tions. Time and again a command or an admonition 
has come from the people and has been instantly obeyed. 
Wherever there is an expression of the national will, 
we may be sure that it will prevail. Next to winning 
the war and winning the peace, the greatest responsi- 
bility which we have is to preserve our American way 
of life which revolves around the svstem of initiative 
and enterprise. 

“The test of that system is the creation of more and 
more wealth and not the dissipation or confiscation of 
existing wealth. This is the philosophy which we must 
defend. This is the fundamental premise of the 
democracy we are struggling to uphold.” 


JOHN G. JOUETT, president, Aeronautical Cham- 
ber of Commerce of America (addressing the Forum of 
Opinion in New York)— 

“There is only one thing holding back the industry 
from greater production. It is lack of enough critical 
materials, parts and other equipment which our manu- 
facturers must have in order to turn out a complete 
plane in flvaway condition. 

“By critical materials, I refer not only to raw mate- 
rials such as aluminum or nickel but also to fabricated 
items such as forgings, extrusions and the hundreds of 
highly machined parts. These materials and_ parts, 
turned out by foundries and mills and hundreds of 
machine shops and plants, are vital to us in our efforts 
to keep assembly lines moving at full capacity.” 


C. C. SHUTT, manager, small motor division, West- 
inghouse Electric & Mig. Co. (reporting upon the 
status of motor output )- 

“Although war is demanding most of the nation’s 
annual production of 11,000,000 small electric motors 
which normally go into household equipment, most 
homes are sufficiently motorized to live comfortably 
for the duration. As many as 20 motor-driven appli- 
ances are being used in large numbers of modern homes, 
for washing machines, juice extractors, electric shavers 
and many other applications. 

“An increasingly large part of the output of small 
motors is going into America’s war machines. Instead 
of fractional horsepower motors for domestic appliances, 
auxiliary motors for airplanes, tanks, machine tools and 
other military and industrial duties are being built. In 
addition, we are making thousands of small, lightweight 
generators for fighting aircraft. Some of these machine 
tools use as many as 30 motors to make multiple cut- 
ting and drilling possible. Literally hundreds of motors 
go to sea in every new ship being launched.” 


GEORGE H. JOHNSON, president, National Ma- 
chine Tool Builders Association (at the Spring Meeting 
of that association )— 

“The machine tool industry must get and hold 168- 
hour a week operations ; practically every machine tool 
builder is today actively engaged in converting opera- 
tions to this basis.”’ 

Mr. Johnson recognized three difficulties in the wav 
of solid-time operations ; these being the building up of 
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shifts, the obtaining of supervisory personnel and the 
limitations imposed by shortages of critical machines. 
Since so many men between 20-35 are likely to be called 
to the colors, Mr. Johnson suggested that tool builders 
be prepared to employ and train men who are not likely 
to be called (men beyond draft age, men with many 
dependents and men with physical impairments) and 
that the employment of women be considered. He 
pointed out that in England and Canada as high as 60 
per cent of machine operators in factories are women. 


W. E. POOR, executive vice president, Hygrade Syl- 
vania Corp. (in a letter written to that organization's 
employees ) 

‘American industry, let us remember, is interdepen- 
dent; just as our organization depends greatly on its 
many suppliers for high quality materials, delivered on 
time in order to produce lighting and radio tubes, so 
other concerns depend on us. This is true of all the 
firms making actual arms, planes, ships and tanks and 
a myriad of other military requirements. To have efh- 
cient bombers requires the finest radio equipment, 
which must have the finest tubes. To produce the most 
effective war weapons and materials requires the best 
in lighting equipment giving fine illumination with a 
minimum of power consumption. 

“One of America’s ‘secret weapons’ will be the in- 
genuity and will-to-win of our own as well as all the 
industries that go to make up America’s production 
picture as a whole. Victory is our business.” 


Tow CAREY, president, Sears, Roebuck & Co. (in a 
letter to shareholders of that organization ) 

“The shortage of critical materials and the demands 
of the government upon manufacturers are beginning 
to cause important changes in the merchandise we offer 
our Customers. 

“By far the larger portion of our merchandise can 
be classed as staple rather than luxury, and to a reason- 
able degree, we are able to satisfy our customers needs. 
First, we reduce the amount of scarce materials by the 
elimination of unnecessary parts from our products and 
by the substitution of plentiful materials, then, we re- 
duce to a minimum the number of choices available to 
our customers in order to conserve materials, man- 
power and inventory and to make our procurement 
problem simpler. 

“At the present time, no merchandise construction 
Is static. Everything is subject to change. An alterna- 
tive developed today for a critical material may itself 
become a critical material tomorrow.” 


JOHN O. KRAEHENBUEHL, professor of elec 
trical engineering in charge of illumination, University 
of Illinois (addressing the Edison Electric Institute ) 
“The question we face in World War II is not one 
of maximum production for a short period of time but 
the question of producing large quantities over a period 
of perhaps five or ten years. The endurance of the 
human being considered for long-time high-speed pro- 
duction accounts for a recommendation of higher foot 


candles of illumination than those which would produce 


a maximum output only. 
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“It is customary to point with pride to our new in- 
stallations where 40 or 50 foot-candles have been ob- 
tained with large areas of sources thereby improving 
the quality of lighting. It is too easy to forget the thou- 
sands of installations that furnish from less than one 
foot-candle to 2 or 3 foot-candles. The increased pro- 
duction available in bringing these from these low levels 
to the 30 foot-candle maximum production lighting, is 
overwhelming in consideration. To carry these same 
plants into the region of efficient production would add 
untold man hours each year to our war effort.” 


TOMLINSON FORT, assistant manager, central sta- 
tion department, Westinghouse Electric and Manufac- 
turing Co. (addressing a recent meeting of the Amer- 
ican Management Association ) 

“Our sales organization brought in $300,000,000 
worth of defense orders for the Company to work on 
before America entered the war. By last July, 60 per 
cent of the company’s unfilled orders were for defense 
equipment. We are now rapidly approaching 100 per 
cent war-time operation. 

“We have helped hundreds of customers by advising 
them of ways to obtain war orders. We have placed in 
the hands of our salesmen many publications on how to 
go after defense business. We know definitely that this 
policy has enabled the salesmen to help more than 500 
ditferent companies to put part of their plants on war 
work. 

“This particular war work did not help our company 
in the way of direct business. But it did help greatly 
some of our customers of many years standin; 


y 
~ 


to stay 
in business. It has particularly helped our ‘little busi- 
ness’ friends who are not as familiar with war uses t 


which they can turn their talents. 


DONALD M. NELSON, of WPB (in an open letter 
asking major prime contractors to spread more work 
among other firms whenever deliveries can be hastened 
by this policy ) 

“More subcontracting will help win the war. Pro- 
duction speed is the dominant factor in the race with 
the Axis; we have no time to wait for new tools and 
new plant facilities. Every available idle tool that can 
be put to work must be put to work. This may cost 


has 


more, but the job must be done fast, and experience 
taught us that some prime contracts can be subcon 
tracted as much as 90 per cent. Planes, tanks, guns and 
ships—their parts and sub-assemblies are needed in an 
ever increasing flow, and only by full use of existing 
facilities, by sharing the work, can we get them soon 
enough. Every prime contractor can help. Every prime 
contractor should consider having an established sub- 
contracting department. Subcontractors should be given 
engineering assistance. Plants with as few as five or 
six machines can and should be used in subcontracting. 
The War Production Board has established field offices 
throughout the United States, now grouped in thirteen 


the 


regions. One purpose of these offices is to effect 
fullest and most efficient utilization of facilities within 
their areas. For this purpose, they maintain records of 
machine tool equipment and other facilities of manufac- 
turing establishments. I urge you to make your subcon- 
tracting needs known to the nearest office.” 
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UTOMATIC TYPEWRITERS, with pneumatic 
elements for all key actuating and control func 
tions, were introduced in 1927. While important 


refinements in engineering-design were made during 
the ensuing years, it was not until the introduction of 
the push-button operated Dual Selector Auto-Typist 
late in 1941 that electrical control was added to great) 
increase versatility of the machine. The result has beet 


a notable improvement in product performance. 

While normally referred to as an automatic type 
writer, the Auto-Typist is actually a machine that oper 
ates a typewriter. It 1s an accessory, and may be used 
in conjunction with an electric or a conventional type 
writer. It effects operation of the typewriter by means 
of pneumatic impulses governed by perforations in a 
record similar to a player-piano roll. 

There was little more in the first automatic typist 
than the pneumatic principle used earlier in player 
pianos, with necessary design changes to adapt the 
principle to a conventional typewriter. Design changes 
in later years, however, brought more satisfactory 
operation, longer life, and greater flexibility that now 


utomatic lypewriter Performance 





Originally an essentially pneumatic-oper- 
ated product, the automatic typing machine 
is a device to operate a typewriter. In 
earlier forms it closely resembled the 
player-piano in its components. To step- 





incorporated into the machine. A dual machine, 
which a second roll doubled the machine's record ca- 
pacity, was later introduced. It provided a means of 
making a selection from one roll while the machine was 
actuating a typewriter from the other roll. 


\ means of pre-selecting a group of paragraphs or 


makes the equipment suited to a wide variety of appli- lines of typing, both while the machine is actuating a 


cations were a portion of the material being typed is tvpewriter or before the typing operation. starts, 1s 
provided in the latest machine by means of 40 electric 


was early push-button switches for each record roll. The latest 


repetitive. A means of selecting from several form 
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letters or paragraphs on a given record r 
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ce stepped-up by Electric Control 








~ 
r- up performance, and improve its versatility 
1e of function, electric controls have been 
in added to the most recent models and care- 
1e fully integrated within the overall engineer- 
D- ing-design. Good example of advantages. 
wT oOororhRROOernennerneer ses eens 
design changes also provide faster and more accurate 
“a- select operation. Early auto-typists relied upon pneu- 
of matics for practically all control operations, an electric 
as motor being used only to drive the vacuum pump and 
record transmission. The new machine provides com- 
or bined pneumatic and electrical typewriter control, with 
a the various elements interconnected in a manner that 
Is enables the highest quantity production of printed mat- 
ric ter yet achieved from a plurality of records. BY H. W. KLOID 
est The electric pre-selector mechanism makes possible DEVELOPMENT ENGINEER 


AMERICAN AUTOMATIC TYPEWRITER COMPANY 
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FLEcTRICAL A) 
and pneumatic 

B) control and oper- 
ating systems of the 
Dual, Push-Button, 
Auto-Typist. Note 
co-ordinated action 
of two systems, cov- 
ered in detail in the 
accompanving text. 
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composing a letter consisting of several selected para- 


graphs, and its complete automatic writing without at- 
tention by the operator. 

Because of the close association of electrical and 
pneumatic features of the machine, a brief outline of 
construction of a pneumatic and its control valve is in 
order before discussion of electrical features. Taking 
the machine as a whole, the principal power mechanism 
of the auto-typist is a pneumatic. It consists of one 
stationary and one moving part, hinged at one end, 
held apart by a cone-shaped coil spring, and covered 
by rubber cloth. Power is produced by establishing a 
sub-atmospheric condition in the pneumatic through a 
suction pump. The power produced with collapse of a 
pneumatic 1s related to the surface of its top and the 
degree of suction applied. 


A pneumatic valve is the connecting link between the 
pump and pneumatic. Its function is to connect the 


pneumatic either to the outside air, establishing a pres- 
sure within the pneumatic equal to that of the atmos- 





me oS ae 


USH-BUTTON, Dual Selector Auto-Typist with 

electric typewriter in ready-to-operate position. 
Note full accessibility of all controls with space- 

segregation to minimize errors in selection. 
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S seen from the front .A) with protective covers 

removed and typewriter not placed. Identifiable 
is Main action unit with wire links connected from 
pneumatic elements to typewriter kev actuating lever 
unit. Records are in position over tracker bar of each 
record unit. B—Partial assembly, showing trans- 
mission gear arrangement for record roll, pneumatic 
conduits from tracker bar and push button selector 
device installed for one record. Valve box is within 

the cabinet. 


B 





phere, or to link the pneumatic with the suction supply 
and collapse its movable part under the influence of 
sub-atmospheric pressure on the inside. The actuating 
means of the valve is a flexible diaphragm which raises 
under the influence of outside air pressure on the bot- 
tom, and suction above. The control means is an air 
impulse received through a perforation in the record, 
connected to the valve by means of a tracker bar hole 
and a rubber tube. 

The valve is provided with a passage that acts as a 
bleed, connecting the suction channel above the dia- 
phragm with the compartment below. This facilitates 
return of the diaphragm to its collapsed position when 
outside air is cut off, returning the valve to normal 
position. This reopens: the channel from the pneumatic 
to outside air. Bleed screws for pneumatics are placed 
so as to be readily accessible for adjustment, or to clean 
out foreign material. 


WITH PUSH BUTTON SELECTOR 


MI IST recently developed, the push-button, dual 
1 selector auto-typist employs two push_ button 
selector devices, one for each record. Each device con- 
sists of a contact stepper unit, a record directional 
switch, a reverse selection cut-off switch, an emergency 
stop unit or pneumatic relay, a reverse selection cancel- 
ing and selector magnet unit, and 40 electric push but- 
tons with reset buttons. 

The contact stepper unit is designed to move or step 

‘Continued on p. 164) 
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Developed to meet the demand for power and 
control units for capacitor-discharge welding 
particularly in the welding of aluminum for 
aircraft—this unit embodies numerous fea- 
tures including assurance of high power- 
factor with balanced 3-phase load and mini- 
mum peak kva. demand; elimination of all 
moving elements such as reversing switches, 
etc., between the condensers and welding 
transformers; quick heating tubes with auto- 
matic time delay relay: special delta-Y three 
phase power transformer with dual voltage 
primary connections. 3-phase full wave 
rectifier bank; automatic charge-reversing 
switch; externally adjustable voltage regula- 
tor; discharge circuit control; capacitors (up 
to 2880 mfd., can be provided in cabinet 
itself, with additional capacitors, when 
needed in separate unit); sequencing relays, 
voltmeter; fusible disconnect switch, etc. 
Weld sequence is controlled by a sequence 
panel above the voltage regulator dial. Con- 
trols operate on 110 volts through a control 
circuit transformer. Units for 25 cycle oper- 
ation may also be obtained. Peak current at 
start of charge, is limited in addition to the 
partial re-charge of condensers, by a high 
secondary leakage reactance and a separate 
external current limiting device. Condensers 
cannot be discharged until the exact (plus or 
minus 2 per cent) predetermined voltage has 
been reached. Condenser discharge is 
through ignitron tubes, eliminating mech- 
anical contactors. 


Weltronic 


Reynolds Electric 


Jefferson Machine 


Large and flat, as well as concave or convex surfaces, on 
wood or metal can be finished like hand work with this 
endless belt sander. Belt standards, independent and self- 
supporting, can be placed at any distance apart to accom- 
modate various lengths of materials; work table has 
vertical adjustment by hand-wheel of 10 in. as well as 
locking device making it possible to lock it in any desired 
position; main sand belt pulleys 12 in. diam., of 8°4 face, 
are dynamically and statically balanced and run on dust- 
proof ball bearings. Direct drive is from 2 hp. fully 
enclosed dust-proof ball bearing motor. 


Developed for use with sirens, alarms, mounted in welded steel frame. This 
signals, etc., for indicating tothe public control operates two signals which are 
and employees the danger of air raids started with push button and cut off 
and the necessity for blackouts this automatically. One signals a series of 
motor-driven coding controlisequipped alarmsin 15 cycles of raising and lower- 
with large silver contacts and a series ing tones during a period of two 
of timing cams driven by synchronous’ minutes. The other signals a steady 
motor, shaped and arranged to control ‘tall clear’ siren blast for two minutes. 
the number of signals and desired time Control is supplied with a weather- 
for such, by automatically turning the proof cabinet which has a door lock 
motor sirens 


off. Parts are and with fuse block and push button. 


Tool 
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Production Machinery Development 


Giving the impression of hands floating 
in mid-air, this clock has stationary 
glass discs for the front and back. The 
front carries the numerals. Inside the 
clock are two mote glass discs, one 
carrying the minute hand and the other 
carrying the hour hand. These two 
glasses rotate at the proper speed. 
They are framed in a metal chrome 
ring provided with teeth which in turn 
are engaged in gears of the gear train 
mounted in the base of the clock which 
also provides space for the motor. The 
motor makes 4 rpm. and is provided 
with a worm. This worm turns the 
Etalage-Reclame 


Controlled automatically, this chucking machine consists of a 
rigid central column bearing a six-faced turret, and two side 
heads adjacent to the central chuck. The turret is indexed by a 
system of intermittent self-locking gearing driven by an independ- 
ent motor, all mounted on top of the column. All movements of 
the turret and the side heads are hydraulic. All settings for the 
sequence of operations of both turret and side heads are made on 
a control drum, mounted on top of the machine directly back of 
the column. Limit switches, controlling the hydraulic system 
and the turret indexing, are mounted on this drum. Movable 
contacts are provided permitting the pre-selection of the entire 
operation sequence. Either automatic or manual operation may 
be had. 18 speed changes are provided through either of two 
ranges, 15 to 600 or 15 to 1000 rpm. 





Snyder Tool & Engrg 


For radius contour milling the bolt bosses on connecting rod caps, 
this semi-automatic machine features three spindles and three 
revolving fixtures for machining three parts at one time. 
are quill type, ball bearing mounted and driven by V-belts through 
spur gears running in oil; they have quill clamps and vertical adjust- 
ment to compensate for tool wear. 
slide and are revolved by a cross slide; both slides are hydraulically 
operated. Machine cycle is automatic. 

pump from a tank in the machine base. 


main shaft by means of a worm wheel 
with 24 teeth, reducing the speed of 
the main shaft to 10 rph. On main 
shaft is also mounted a gear with 36 
teeth which is engaged in the toothed 
metal ring around the glass disc carry- 
ing the minute hand. As the metal 
ring has 360 teeth the minute hand 
just revolves once in an hour. By 
means of a few other gears and pinions 
the speed of the gear, which is engaged 
in the toothed metal ring around the 
glass disc carrying the hour hand, is 
reduced 12 times so that the hour hand 
glass revolves only once in 12 hours. 
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Spindles 


Fixtures are mounted on a main 


Coolant is supplied by a 
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National Automatic 





Hammond Machinery Builders 


Available in floor or bench models this abrasive belt 
surfacer may be used for dry or wet grinding, polishing or 
surfacing. The floor model (as illustrated) is equipped with 
tank and pump unit, and can also be provided for water 
main connection only. The machine can be adjusted from 
vertical to horizontal position while it is running and belt 
tension and tracking device can likewise be adjusted 
while running. Both adjustments can be accomplished by 
two conveniently located handles. The abrasive belt 
pulleys are made of cast iron and are dynamically balanced. 
They run on dust proof ball bearings. The work table can 
be adjusted to any desired working angle. Damper for 
spray control and two nozzles for uniform spraying are 
also included. When dry operation is desired it is only 
necessary to turn off water, remove drain connection and 
attach air exhaust system. Vacuum cup drive pulleys 
eliminate belt slippage (furnished on wet machines only. 
The machine is heavily built throughout, is totally 
enclosed for safety and driven by a 1 hp. motor. Variable 
speed drive is available. 


plete with motor driven pump and automatic shutoff 
The machine also has a fixture which consists of a 
power rotated three jawed, work holding chuck com- 





This deep hole driller, of the floor type, is arranged with 
step drilling attachment. It has a quick change type 
7-speed single spindle head, of standard construction 
with taper, driving slot and knockout slot and coolant 
is provided inside tool. Pick-off change gears for 
changing range of speeds are located on the right-hand 
side of the head and change of speed is accomplished by 
shifting the two levers located on the top face of the 
head. These levers control the position of the two 
sliding gears on the splined shafts which are anti- 
friction bearing mounted. All gearing is of hardened 
steel, lubricated by a cascade system arranged with a 
rane pump. Included also is a dial indicator for setting 
hydraulic feed and high pressure coolant system com- 


plete with steady rest and tool guide bushing. 





George Scherr 


For all types of inspection of riveting, welding, repair 
and maintenance work, also of small screw machine 
parts, stampings, spark plugs and other components 
entering airplanes this illuminated magnifier has been 
especially built. The unit consists of an achromatic 
lens with a magnificatior field of 2 or 3 in. and magni- 
fication power of 3 plus, complete with two bulbs, 
electrical equipment for plugging into 110 volt circuit, 
swiveling clamp and stand. The instrument offers 
scientifically correct lighting directly on the object in 
the magnification field. Outside reflections are com- 
pletely shut off and bulbs are shielded so that no light 
rays are thrown back into the eyes of the user. The 
unit may be quickly removed from its stand and 
attached to a machine tool, or may be turned to any 
angle because of its universal clamping attachment 
and also may be raised and lowered. 
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Useful in counting objects passing on a 
conveyor or delivered from a machine, 
this pre-determined electric counter is 
actuated by any switch, relay or photo- 
electric unit with a closed period of 
0.035 sec. or more and an open period 
of 0.040 sec. or more. Any number 
from 1 to 9999 can be quickly set up 
on this instrumert by turning knob 











pointers to the proper digits. When 
count reaches the predetermined num- 
ber thus set up, a control and signal 
circuit is closed (or opened). This 
circuit may be used to sound an alarm 
or operate a relay to perform any 
desired function. Counting ceases at 
the pre-determined number until a 
reset lever is set for a newcycle. 
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Lima Electric Motor 


Developed to hold metal parts susceptible to mag- 
netism, and which are small and difficult to hold 
in the conventional chuck or lathe collet, this 
magnetic polishing lathe is a self-contained magnetic 
chuck. The face plate consists of two disc-shaped 
steel poles and a brass segment which separates 
them magnetically and is interchangeable to 
accommodate different sizes and shapes of parts. 
Magnetic chuck is mounted on motor shaft and dc. 
supply for chuck is self-contained. The machine 
will handle steel parts from 2 to $ in. diam. Units 
can be furnished in conventional motor speeds from 
600 to 3600 rpm., either 2 or 3 phase, in both single 
and two speed motors to give a wide speed selec- 
tion. Other features include easily accessible con- 
trols, heavy duty rectifier unit to assure trouble 
free operation, thermal overload protection for 
motor, ball bearing spindle and interchangeable 
pilots for locating work on center of chuck. 


unusual to its 


field, 
tester for the radio service 


LEVELAN, 





Cleveland Planer 
Important among the features of this openside planer is a new, 
electric, rapid traverse consisting of a separate electric unit 
operated independently through pistol grip control switch. 
The entire driving mechanism operates above floor level. 
Belted motor drive or reversing motor drive may be furnished. 
Cross rails are securely bolted and doweled to knee and knee 
is raised and lowered by power elevating screw which operates 
on self-seating ball bearings. Automatic tripping to power 
rail raising mechanism is also a factor. Equipped with a single 
turn ratchet type rail clamp consisting of two taper wedges 
drawn together with a right and left hand screw against a 
floating gib which wedges the knee securely to the column. 
The dial feed is positive, ranging from 0 to 1 in. by 0.010 
steps. Feeds may be changed from beginning to the end of 
stroke or from end to the béginning of stroke while planer is 
in operation. 


Utilizing a simple process and principle, R.F. or A.F. To operate all that is 
this dynamic needed is to plug in on ac. current. 
man not The ground wire is clipped to the 




















only indicates the presence of a signal 
but gives a comparative idea of its 
intensity. It can also be used to detect 
hum and to determine the causes of 
noise generated within a radio due to 
faulty parts. It operates on the 
principle of amplifying and reproducing 
a signal taken from any circuit of a 
radio in which a signal is normally 
present regardless of frequency (I.F., 


Philco 


chassis and a touch of the test prod 
indicates where a signal should be 
present. When a normal signal is not 
received at some particular amplifier 
stage, the test prod is touched to 
adjacent parts of the circuit and the 
exact spot of the trouble is located. 
No switching, no meters, no tuning 
controls and no headphones are re- 
quired in this simplified test. 
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Phoenix 
Machine 


Special, heavy-duty 


dustrial-type unit. Suited 
to remove rapid accumu- 
lations of waste material 
from production = and 
assembly operations in 
airplane plants, shipyards, 
etc. This vacuum clean- 
er is equipped with a 
high-cycle motor operat- 
ing on 220 volt, 180 cycle 
current only and 20 ft. of 
4-conductor cable. 
Absence of commutator 
or carbon brushes is said 
to prolong operating life 
of unit, permit the devel- 





service. 


Breuer Electric Mfg 


Incorporating the use of both a vertical and hori- 
zontal milling head this openside planer type 
miller meets present day demands for high speed 
production. Both the horizontal and_ vertical 
milling heads are fed individually by fluid drive 
units powered by 3 hp. motors. The milling 
spindles, mounted in tapered precision roller bear- 
ings, are of 6 in. diam., made of forged alloy steel, 
and have a 6 in. lateral adjustment with a micro- 
meter dial. Very large milling cutters can be accom- 
modated by the spindle nose which has a flange of 
8'<in. diam. and lin. keys. Spindle drive is through 
25 hp. motors, the speeds of which are variable from 
10 to 75 rpm. through the use of manually selected 
gear reductions. The work table, driven by a 7!4 
hp. motor which is hydraulically controlled, is 168 
in. long and 48 in. wide with five T slots spaced 
8° in. apart, 714 in. in from each side of the table. 
Table feed is variable from 1 to 12 in. per min. 
Rapid advance and return speed is 285 in. per min. 
and machine cycle is controlled semi-automatically 
from a single switchboard containing the push 
buttons. Side and vertical heads have a feed of 
from 14 to 12 in. per min., selective from a variable 
speed oil transmission. These heads have a rapid 
traverse of 100 in. per min. 


opment of more power 
and speed and_ enable 
sustained, uninterrupted 


Davis & Thompson 


Capable of producing non-porous castings of aluminum 
or brass weighing up to 10 lbs., and magnesium of like 
displacement, for aircraft this die casting machine has 
rigid, non-elastic U-shaped beam type frame. Density 
is achieved by high injection pressure (22,000 psi. 

sustained throughout the injection stroke. This 
pressure, created by a self-contained hydraulic system 
is confined within the die by a die ‘“‘squeeze”’ of 400 tons, 
accomplished by hydraulically actuated double toggle 
linkage and cam locks, within a rigid non-elastic frame 
of cast steel beams, whose minimum section is 5 x 8 in. 
A rigid, non-adjustable frame requires an internal 
adjustment for die thickness through a larger central 
screw actuated by a worm and worm wheel by a single 
hand crank. Die plates are parallel and die space is 
accessible. Electric timers provide exact repetition of 

any selected casting cycle. 
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Measurements and Indications 


BY CHARLES R. UNDERHILL 


CONSULTING ENGINEER 


LECTRICAL instruments and meters greatly ex- 

tend the range of man’s perceptions by making 

visible through pointer readings and chart or 
counter recordings numerical values of quantities, 1 
cluding those of radiation and sound, that otherwise 
could not be perceived. Hence they have been termed 
the eves and ears of industry. They also offer definite 
control functions to, in some instances, become the 
brains and hands of automatically functioning equip- 
ment of various kinds. 

Relating numerical values of current, for example, 
to various operating conditions or changes in them, 
means knowing more about what product performance 
actually is. Whenever there is an important uncer- 
tainty, or nicety of operation to be met an electrical 
measuring instrument should be fully considered as a 
desirable component of the complete engineering-de- 
sign. With the specifying engineer must rest the de- 
cision as to the kind, type or form of instrument that 
will best meet the realities of his product needs. The 
following discussion is presented as an aid to the mak- 
ing of such decisions as well as to indicate the scope 
of useful instrument application. 


SOME INSTRUMENT TERMS DEFINED 


ITHIN A. I. E. E. terminology, an instru- 
ment is a device for measuring the instan- 
taneous value of the measurable quantity, whereas a 
meter is a device that measures each unit and adds 
to it the quantity already measured, as in counters, 
timers, and watthour meters. Because of the common 


usage of the terms, however, indicating and recording 


Some Quantities and Conditions That Can Be 
Indicated and Recorded Continuously and Directly 
on Electrical Measuring Instruments 


Micro-amperes Synchronism 


Milli-amperes Speed 
Amperes Position 
Milli-volts Level 

Volts Thickness 
Ohms Foot-candles 


Micro-farads Lumens 

Watts Decibles 

Reactive volt-amperes Noise (volume or power) level 
Power factor Temperature 

Frequency Pressure 

Phase rotation Flow of fluids 
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Always important, meters and instruments 
today contribute new performance levels 
to war and behind-the-lines products. Liter- 
ally millions of instruments are called for 
within the Victory Program. Mechaniza- 
tion, the very essence of modern warfare, 
depends for its every movement, as well as 





(as pen-and-pointer) instruments have such familiar 
names as ammeters, voltmeters, and wattmeters, 
although they are not meters by A. I. E. E. definition. 
Fundamentally, all electromagnetic meters are electric 
motors which indicate through the number of revolu- 
tions of their shafts the numerical values of the meas- 
ured quantities, such as quantity of electricity and elec- 
trical energy, over a period of time. Such meters, 
therefore, are of the integrating type. They have been 
termed master mathematicians and have been used in 
solving difficult mathematical problems. 


WHAT CAN BE INDICATED AND RECORDED 


VEN THE most sensitive and delicate electrical 
instruments may be made, in general, to record 
anything that they can be made to indicate. The 
electromagnetic effect of the current produces a torque 
on the movable element of an electrical measuring 1n- 
strument which gives its pointer a displacement, usually 
angular, proportional to the magnitude of the quantity 
indicated or recorded. Such electrical instruments are 
current-torque devices which are capable of indicating 
any quantity that is capable of affecting the current 
strength, hence also the torque of the instrument. 
Thus, these mathematical instruments indicate torque 
in terms of amperes, volts, and various other units. 
Certain electrical measuring instruments replace at 
least two other electrical measuring instruments, com- 
plicated mechanical devices, and numerical computation, 
as through direct indication of the sum or difference, 
or the ratio or product, of two quantities, or the square 
of the measured quantity, or through other mathemati- 
cal relationships, examples being the differential-type 
instrument, the ohmmeter, the voltmeter, and the watt- 
meter. 
All electromagnetic indicating and recording instru- 
ments are fundamentally current devices. Each has a 
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for many combat actions, upon information 
supplied by instruments. Planes, tanks, 
ships, anti-aircraft guns, etc., etc., are but 
the more obvious points of specification 
within products which are almost invar- 
iably of electrical character. Here is a 
guide to form and type fundamentals. 





voltage drop across its coil or coils. 
milliammeters, millivoltmeters, ete. 
meters when the series resistance (swamping resistor ) 


Thus they may be 
They become volt- 


or reactance or impedance, or multiplier, in general, is 
proportioned properly so that they may be arranged for 
indicating or recording directly in volts. 

Although most standard measuring instruments are 
calibrated and their scales captioned directly in terms 
of the electrical quantity to be measured, when the series 
resistance or impedance is varied by some phenomenon 
producing a mechanical effect, as a variation in pres- 
sure on a carbon pile, the instrument may be calibrated 
and its scale captioned so that the indications may be 
in terms of intensity of pressure; a movable iron core 
within a series inductor makes possible indications in 
units of position or displacement ; if the applied voltage 
is from a small electric generator driven by a shaft 
whose angular velocity is to be observed, the instru- 
ment may indicate directly in terms of rpm., etc. 


Some Characteristic Standard Scale Captions for 
Tachometer-type Indicating Instruments 







Cycles per second 
Feet per second 
Frames per second 
Revolutions per minute 
Inches per minute 

Feet per minute 

Yards per minute 
Cubic feet per minute 
Pounds per minute 


Minutes drying time 
Minutes baking time 
Knots 

Miles per hour 
Kilometers per hour 
Gallons per hour 
Buckets per hour 
Cases per hour 
Tons per hour 


Electric currents may be initiated by electromagnetic, 
electrostatic, thermal, or radiation 
means, as with a photoelectric cell, and varied by 


changes therein as well as by changes in resistance, 


electrochemical, 


MAY 4b. 


either by mechanical means or sound, or through tem- 
perature or optical changes. 
tion of the electric current may be said to be translated 
into a motion of the instrument’s pointer when it is 
free to move. 


In all such cases, the mo- 


The foregoing also applies generally to recording in- 
struments for records of past events. Contact-type in- 
struments have large numbers of uses, as in sensitive 
The simplest and 
least expensive form of electromagnetic instrument is 


control where they act as relays. 


the fundamental moving-magnetic-needle galvanometer, 
useful for showing the presence of an electric current 
in an electric conductor and also its conventional direc- 
tion of flow therein, and suitable for showing on and 
otf conditions as well as approximate values of current 
strength. 


TYPICAL INDICATING AND RECORDING 
INSTRUMENTS 


ASICALLY, there are four general types; the 
permanent-magnet 
resonant-circuit, and iron-vane repulsion. 
be obtained with all elements shielded against stray 
magnetic fields. There are other types of which mention 
will also be made. 
Permanent - magnet moving-coil 
Fundamentally a dc. galvanometer. 


moving-coil, electrodynamic, 


These may 


instruments. 
It requires the 
least energy for its operation of any of the foregoing 
tvpes of instruments because it does not require energy 
from the circuit for supplying the main magnetic field. 


TYPICAL SCALES FOR INSTRUMENTS 
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The instrument itself can withstand without damage 
momentary overloads of from 1,000 to 2,000 per cent. 
Otherwise, the overload capacity is limited by that of 
some of its accessories, the most commonly used being 
the shunt, the series resistor, the thermocouple, and the 
copper-oxide rectifier. 


The shunt permits the measurement of relatively 
strong currents—the series resistor the voltage to be 
measured. Except when a thermocouple is used, the 
instrument has the desired uniform scale. Damping is 
accomplished by winding the movable coil on a closed 
rectangular loop or form of aluminum. 

When provided with either a thermocouple or a cop- 
per-oxide rectifier, the instrument operates on ac. The 
thermocouple instrument has a fairly low overload ca- 
pacity (about 150 per cent) and its scale is not funda- 
mentally uniform because the heating effect varies as 
the current squared. It permits the use of a wide range 
of frequencies, from high radio frequency down to com- 
mercial frequencies, and even dc. 

When connected in conjunction with a copper-oxide 
rectifier, the instrument has a very high overload capac- 
ity but heavy overloads may damage the oxide film of 
the rectifier. The accurate range of frequencies is some- 
what limited and, since it responds to average values, 
it is subject to errors due to wave-form distortion. 

Electrodynamic-type instrument. Fundamentally 
comprises a fixed coil and a movable coil, without iron, 
the latter coil moving when appropriately energized. It 
tends to indicate products, as ac. and de. current squared 
and watts. Damping is obtained through air vanes or 
an aluminum vane and a permanent magnet. Since all 
of the energy has to be supplied from the external cir- 
cuit, the energy required to operate this general type 
of instrument is much greater than that required for 
the permanent-magnet moving-coil type. Ordinarily, it 
will withstand from 1,000 to 2,000 per cent momentary 
overload without damage. 

Wattmeters are of the electrodynamic type. 

Frequency meters comprise a stationary coil (or 
equivalent) and a moving member of two coils at right 
angles to each other. A tuned capacitor-inductor net- 
work causes the resultant field of the moving member 
and the stationary coil to change with frequency, whence 
the pointer moves to a new position to indicate the 
frequency supplied. 

Power-factor meters have similar structures, the 
two moving coils generally being energized by voltage 
supplied from two phases of a polyphase line. The 
load current from one phase of the same line energizes 
the stationary coil. Thus the pointer indicates phase 
difference between voltage and current or directly in 
power factor—the cosine of the angle thereof. A phase- 
splitting network is required to energize the two moving 
coils on single-phase circuits. 

One form of moving-iron ac. instrument, also 
known as the repulsion-iron-vane type (usually volt- 
meter) has two pieces of soft iron within its coil, one 
of which is fixed and the other movable. The iron ele- 
ments are of reasonably small cross section to minimize 
frequency errors through reduced eddy currents. It has 
the lowest sensitivity of any of the electromagnetic in- 
struments. The temperature effects on accuracy are 
largely due to the resistance changes in the coil. 

Ac.-de. instruments with electrodynamic movements 
108 


are, in ac. use, less affected by changes in wave form 
and frequency than are moving-vane instruments and 
are correct on all frequencies from 1 to 1,000 eps. 
Ac.-magnetic-vane instruments may be obtained with 
scales which are nearly uniform from 10 per cent to 
full scale and a frequency response substantially uniform 
from 1 to 500 cps. When used on de., the error is less 
than 1.5 per cent. 

Induction instrument. Depends upon the tendency 
of a moving magnetic field to drag nearby electric con- 
ductors after it. The rotating magnetic field consists of 
two fields out of phase with each other, which may be 
accomplished by using polyphase circuits, or damping 
windings in a single-phase circuit. 

Synchroscope. Employs two voltages from separate 
sources to indicate the phase displacement between them 
as a guide to synchronization. It operates on a prin- 
ciple somewhat similar to that of the induction type of 
instrument. 

Phase-angle meter. Kesults when the current and 
voltage from a single ac. source are applied to an in- 
strument quite similar to the synchroscope. 

A power-factor meter of this general class consists 
essentially of a phase-angle meter with its scale marked 
in the cosine of the degrees on the phase-angle meter. 

Induction-type voltmeters are affected by changes 
in frequency and indicate correctly only at the frequ- 
ency for which they are calibrated. 

Instrument transformers play important roles in 
connection with ac. instruments, both for radio and 
insulation purposes. 

Although some of the foregoing instruments are used 
primarily for power purposes, they also may be used 
for indicating relative angular positions of rotating ele- 
ments of machines when small ac. generators are asso- 
ciated with them as in the cases of tachometer-type in- 
struments, for example. 

Other types of measuring instruments include 
ampere and watt demand meters, electrostatic voltmeters 
and ground detectors, and hot-wire instruments. 

Whereas electrical measuring instruments usually are 
connected at the points where indications or recordings 
are to be taken, indications and recordings are obtain- 
able in terms of cutting and other speeds; winding, 
bearing, and other temperatures, and translations of 
position or displacement, due to any cause whatever, 
into indications or recordings in the same or other units 
at nearby or distant points. 

When the original source of position or displacement 
is not of an electrical nature, more or less simple tele- 
metering systems, each comprising a transmitter and a 


Some Points of Within-The-Product 
Specification of Instruments 













Air conditioning Position indicating, as of field 
Radio control rheostats 

Airplane Diathermy machines 

Automotive High-frequency fever machines 
X-ray Fire alarm systems 

Permanent wave Color matchers 

Electric tools Battery testers 

Machinery Welding sets 

Electric forging heaters Sawing machines 

Spot welders Accelerating machine performance 
Furnaces Ovens 
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receiver, are employed. One form of telemetering svs- 
tem translates the movements of measuring instrument 
elements due to currents measurable in micro-amperes 
into electromechanical movements for accurate record- 
ing on a nearby recording instrument. 


FUNCTIONS THAT ARE PERFORMED 


() BE emphasized here, as elsewhere, is that there 
T are means available for indicating and recording 
numerical values of substantially all of the better known 
physical quantities by electromagnetic measuring in- 
struments, even at a distance, through some kind of 
simple telemetering system comprising a transmitter and 
a receiver, usually a recording instrument. Some in- 
stances are described below. 

Speed measuring equipment, suitable for various 
product specifications to indicate in revolutions per min- 
ute, gallons per minute, etc. The generating devices 
are attached mechanically to shafts, propellor blades, 
etc. Accuracy is maintained within 1% per cent on 
some models, within 3 per cent on others. 

Temperature indication. Operates on two ditter- 
ent principles. In the thermocouple type, the hot junc- 
tions of standard copper-advance wire are installed in 
the windings when made, with the cold junctions out- 
side the machine or apparatus. The instrument indi- 
cates the difference of potential in terms of the hot- 
junction temperature. Thermocouples also are used in 
pyrometers operating on the balance method. 

In the exploring-coil type, the copper exploring coil 
is built into the apparatus with the windings and its 
lead brought out for circuit connections. The resist- 
ance of the exploring coil, which varies with tempera- 
ture, is measured with a Wheatstone bridge made up 

| three legs of fixed resistance which do not change 
with temperature, and a fourth leg which is an imbedded 
exploring coil. The instrument is connected across the 
bridge as a detector of potential difference and its scale 
is calibrated in degrees. 

When the exploring coil is at a predetermined tem- 
perature the bridge is in balance. At any other explor- 


Dimensions of Some Indicating Instrumentst 









Form 





Mounting * Case Size** Scale Length, in. 


Large and Medium Switchboard Types 


Round P 7-7/16 diam. 5-3 4 
Rectangular For P 5-1/2 square 5 
Rectangular F 4x 4-1/2 5-1/2 


Miniature Panel Type 


Rectangular 4x 4-1/8 3 
Rectangular 4x 4-1/4 3 
Round F 4-9/16 3 
Round P 4-9/16 3 
Round ; 3-1/2 2-1/16 
Round P 3-1/2 2-1/16 
Rectangular ; 3 x 3-1/8 2-1/16 
Round F 2-9/16 1-1/2 
Round P 2-9/16 1-1/2 
Rectangular F 2-1/4 x 2-11/32 1-1/2 


“) = Flick. PF Projection. 
** Flange and base dimensions in inches 
Obtainable in other standard and many special dimensions 





ing-coil temperature the degree of unbalance is meas- 
ured by the instrument, the potential difference being 
directly proportional to the resistance of the exploring 
coil itself. 

Whereas the foregoing methods commonly are used 
with windings, they also are applicable for indicating 
the temperatures of bearings and other parts of appar- 
atus or devices whose temperatures are to be measured 
for various reasons. 

Hot-wire ammeters and voltmeters indicate funda- 
mentally in terms of the thermal expansion of the wires 
connected mechanically to their pointers, hence they 
also indicate in terms of the temperatures of the wires. 

Bridge systems and potentiometers are employed 
in indicating or recording electrically position and me- 
chanical displacement in various situations. These con- 
sist essentially of simple telemetering systems compris- 
ing an electrical transmitter controlled by the actuating 
element and an electrical receiver controlled, in turn, 
by the transmitter. Usually the transmitter and re- 
ceiver are quite near together. They operate accurately 
regardless of normal fluctuations in the actuating volt- 
age supply. 

In a simple null method comprising a three-wire 
bridge circuit, a change in the position of an iron core 
within a two-coil inductor at the transmitter produces 
an unbalance in the bridge system, whence a sensitive 
contact-type galvanometer at the receiver causes a small 
reversible electric motor to reposition the core in the 
two-coil inductor similar to that at the transmitter, but 
having pointer, or pen and pointer, attached for indi- 
cating or recording. 

In one form of flow meter, a mercury movement of 
0.0013 in. throws out of balance the reactances of the 
transmitter and receiver coils to cause the accurate 
repositioning of the pen and pointer by the motor. Po- 
tentiometers, a differential relay, and a reversible elec- 
tric motor perform a quite similar function. Because 
an external source of power is used to overcome fric- 
tion, the measuring circuit is relieved of all work and 
higher accuracy is assured. 

An electronic amplifying null system comprising 
electronic tubes records position in terms of quantities 
indicated ordinarily by the torque produced by current 
strengths measured in micro-amperes. The primary 
element, which may be any electrical instrument or 
other mechanism where position depends upon the 
quantity being measured, is connected to a pilot ele- 
ment comprising a moving-coil mechanism in the field 
of a stationary electromagnet. The recording instru- 
ment contains a similar coil, opposingly connected in 
series with the transmitter’s pilot coil, and both are 
connected to an auxiliary controlling circuit. The pen 
motor, which actually controls the position of the pilot 
coil at the receiver, turns in one or the other direction 
until the difference in pilot voltage is zero. Changes 
in the control voltage do not affect the pen positioning, 
although they do affect the torque gradient as does also 

the aging of the tubes which 1s a good indication that 
new tubes are required. 

In a time-controlled method, the transmitter and 
the receiver are connected by a single pair of wires with 
a power supply, a single pair of contacts at the trans- 
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Nothing for People. Perhaps not gleefully, but at 
least without any expressed words of regret, WPB has 
relegated to extinction for the duration another large 
and familiar group of electrical products for people. 
Added to those previously cited, the list becomes most 
impressive. As of May 31, it is forbidden to produce 
at least 50 products, all of which are generally defined 
as electrical appliances. Thus the order includes biscuit 
and muffin bakers, bottle warmers, bread toasters, 
broilers, casseroles, chafing dishes, coffee makers, corn 
poppers, deep fat fryers, double boilers, doughnut cook- 
ers, egg cookers, food and plate warmers, griddles, 
hotplates and dise stoves, ovens, percolators, roasters, 
sandwich toasters, steam tables, tea kettles, table stoves, 
urns, waffle irons, fireplaces, faucet heaters, immersion 
heaters, unit radiator heaters, portable air heaters, fan 
type heaters, clothes dryers, curling irons, neckware and 
trouser pressers, permanent wave equipment, hair 
dryers, flat irons, smoothing irons, food mixers, domes- 
tic dishwashing equipment, juice extractors, dry shav- 
ers, hair clippers, massage vibrators, cigar and cigar- 
ette lighters, hedge clippers, soldering irons, heating 
units for—ranges, water heaters, ironers and radiant 
heaters. 

In general, after May 31 production must halt on all 
appliances—except to fill orders or contracts bearing 
priority ratings higher than A-2. The production of 
replacement parts is not affected. In addition to citing 
50 specific varieties of appliances as coming under the 
ban, the order defines all electrical appliances as mean- 
ing “any domestic or commercial appliances which have 
as functional parts electrical heating elements of a total 
rated wattage not in excess of 2500 watts, or powered 
by an electrical vibrator or electrical fractional horse- 
power motor.” While the order states specifically that 
it does not apply to laundy equipment, vacuum cleaners, 
refrigerating or air conditioning equipment, commercial 
dishwashing equipment, fans and electric heating pads, 
record players, oil furnaces, vending and gaming ma- 
chines, etc., etc., it adds that these items are for the 
most part covered by orders previously issued or by 
orders about to be issued. Radios, refrigerators, phono- 
graphs, incandescent lamps, amusement machines, wash- 
ing machines and ironers were all banned previously 
while vacuum cleaner manufacture came to an ordered 
halt on April 30. Heating pads, recently curtailed, 
almost immediately came under a complete June 30 
ban. Oil burners and stokers are completely banned 
as of the last of May. All of which adds up to the 
obvious total of “nothing for people” after May 31. 


OPA Freezes Prices. Restricted to the levels of 
March 30 by order of OPA, retail prices for virtually 
all electric appliances and other goods for people were 
frozen last month. In qualifying this freezing order, 
Price Administrator Henderson stipulated that the 
maximum dealer price for each appliance was to be 
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the highest net price for which the individual dealer 
sold the same model on March 19 or upon the nearest 
previous date of specific sale. The price ceilings apply 
to each seller individually and do not mean that all 
sales outlets charge the same price for the same article. 
Specially referred to in the regulation is the fact that 
manufacturers quoted retail prices can not be substi- 
tuted for ceiling prices. 


Business Machines Advisory Group. Formation 
of the Office Machinery Industry Advisory Committee 
has been announced by the Bureau of Industry Advis- 
ory Committees of WPB as including: Carl W. Brenn 
(Autographic Register), Harland W. Rippey, ( Bircher 
Co.), Lawrence V. Britt (Burroughs Adding Ma- 
chine), T. B. Hirshberg, Jr... (Check-O-Meter Sales), 
Ralph C. Coxhead, (Ralph C. Coxhead Corp.), Merrill 
B. Sands (Dictaphone), Theo. W. Robinson, Sr., ( Dit- 
to), Harmon P. Elliott (Elliott Addressing Machine), 
Carl M. Friden (Friden Calculating), Thomas J. Wat- 
son (International Business Machines), Norman Sheras 
(A. D. Joslin Mfg.), Stanley C. Allyn ( National Cash 
Register), C. G. Watkins (Simplex Time Recorder ) 
and W. J. Bernart, Jr., (Pitney-Bowes Postage Meter). 
N. G. Burleigh, Chief, Industrial and Office Machinery 
Branch is the government presiding officer. 


Office Machinery Out, Too. Manufacturers of all 
types of office machinery have been notified by WPB 
that their future production must be confined to prod- 
ucts necessary to meet Army, Navy and other essential 
government and lend-lease requirements. Such prod- 
uct makers will be ordered to convert to 100 per cent 
war work as soon as a sufficient stock pile of products 
for essential demands has been accumulated. The in- 
dustry has been notified that such essentials include ac- 
counting, addressing, billing, duplicating, adding, dic- 
tating, calculating and computing machines and _ time 
recording devices. Also banned are cash _ registers, 
coin handling and change making machines, envelope 
handling machines and others primarily used in civilian 
activities. Typewriters came under limitation sometime 
ago. According to WPB various manufacturers in 
this group already hold war contracts totaling more 


than $300,000,000. 


WPB Decentralizes. Establishment of 13 regional 
WPB offices throughout the nation to coordinate ac- 
tivities of 120 field offices has been announced by WPB 
as another step toward the decentralization of the War 
Production Board activities. Regional offices will be 
in Philadelphia, Detroit, Cleveland, Atlanta, Boston, 
Chicago, Dallas, Denver, Kansas City, Minneapolis, 
New York, San Francisco and Seattle. It is antici- 
pated that there will result more effective coordination 
of the services provided to the public through these 
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branches all of which are now offering advisory services 





on priorities and contract distribution, and their scope 
will be enlarged as the regional plan progresses. It is 
understood the determination of policies and programs 
will rest with the divisions of the WPB in Washington 
but that, as time goes on, more and more WPB activi- 
ties will actually be directed in the field in accordance 
with overall WPB policy. 


Toys and Games Restricted. [Electrical or non-elec- 
trical toys or games made of metal, plastic and other 
materials needed for war must end June 30 if these 
items include more than 7 per cent of critical materials. 
The same WPB order also immediately prohibited 
further processing of 22 cited materials by toy manu- 
facturers and these included plastics, alloys, steels, im- 
portant oils, acids, alcohol, tin and antimony. The only 
materials which may be used generally until June 30 
are iron, steel, zinc and rayon but those too are re- 
stricted. 


Machine Tool Advisory Group. Formation of a 
Machine Tool Industry Advisory Committee has been 
innounced by WPB. Members include: H. S. Beal 
(C. B. Cottrell & Sons), A. G. Bryant (Cleereman 
Machine Tool), Ralph W. Burke (Kearney & Treck- 
er), Ralph E. Flanders (Jones & Lamson Machine), 
\. Kk. Ingle (Consolidated Machine Tool), R. F. In- 
gram (Landis Tool), George H. Johnson (Gisholt Ma- 
thine), T. S. Ross (Rivett Lathe & Grinder), W. M. 
Tangeman (Cincinnati Milling Machine), R. J. Whit- 
ing (Hydraulic Press Mfg.) and J. F. Miller (Ex- 
Cell-O.). George Brainard, Chief of the Tools Branch, 
is government presiding officer. 


Machinery Stocks Frozen. As a step toward con- 
version of all industries to war production, a WPB 
order issued early last month froze immediately all 
orders for heavy industrial machinery whether new, 
used or reconditioned. WPB declared that industrial 
machinery producers were easily capable of manufac- 
turing ordnance and other material for the armed serv- 
ices and that the latest order would assist them in their 
conversion program. 


Blackout Expense Deductible. According to the 
expressed but unofficial opinions of Treasury Depart- 
ment experts, factories and other business enterprises 
may deduct blackout or bomb shelter expenses in com- 
puting income taxes. Householders may not. Small 
expenditures for blackout shades or other materials 
by business firms would be classified as “ordinary and 
necessary business expenses” while more extensive out- 
lavs such as bomb shelters would have to be regarded 
as capital expenditures and deducted over a period of 
allocated years. 


WPB Hits Hoover. Alleging violations by the 
Hoover Company, third largest producer of vacuum 
cleaners, with a normal output of 200,000 units, WPB 
has prohibited that organization from fabricating or 
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dealing in aluminum for a period of three months. The 
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violation relates to the alleged diversion of approxi- 
mately half a million pounds of secondary aluminum 
from the requirements of the war program by nature 
of product uses unauthorized by OPM. 


Fluorescent Fixtures Restricted. Production must 
cease on fluorescent lighting fixtures, according to 
W PB, except on orders rated A-2 or higher. June 2 
has been set as the dead line. The order is designed 
to save steel, copper, mercury, aluminum, zinc, cad- 
mium and plastics. WPB estimates that the output 
of this industry in 1942 would be about $100,000,000, 
were these restrictions not imposed. However, fluor- 
escent lighting 1s being widely used in war-time plants 
and for essential programs so that the restriction here 
is not likely to be as rigorous as with some other in- 
dustry groups. 


Crack Down On Violators. While relying on the 
voluntary support of the war production program by 
industry, WPB is prepared to utilize the punitive pro- 
visions of the Second World War Powers Act swiftly 
and without hesitation wherever necessary to insure 
compliance with WPB regulations including all priori- 
ties rules and orders. The Second World War Powers 
Act provides penalties up to $10,000 fine and one year’s 
imprisonment for each violation of WPB regulations 
or orders. 


Fluorescent Lighting Advisory Group. [ormation 
of a Fluorescent Lighting Fixture Industry Advisory 
Committee was announced by the Bureau of Industry 
Advisory Committees consisting of the following mem- 
bers: Arthur Miller (Miller Co.), W. P. Lowell, Jr. 
(Hygrade Sylvania), Joseph Markel (Markel Electric 
Products), Nathan H. Eglowstein (Fluores-O-Lite 
Mig.), E. C. Huerkamp (Westinghouse Electric & 
Mfg.), Ward Harrison (General Electric), A. K. 
Wakefield (F. W. Wakefield Brass), Thomas G. Beck- 
ett (Beckett Electric), R. W. Staud (Benjamin Elec- 
tric Mig.) and Leon F. Moore (Electrical Products 
Consolidated). J. L. Haynes, Chief, Building Ma- 


terials Branch is government presiding officer. 


Flashlight Materials Restricted. Use of most of 
the critical materials in flashlights has been prohibited 
by WPB and no aluminum, crude rubber, chromium, 
nickel may be integrated within flashlight cases or bat- 
teries. Tin may be used only in solder. Brass and 
copper may be used only in the minimum quantities 
necessary to provide electrical contact fittings. The 
restriction will be extended as of May 31 to iron and 
steel and after that date ferrous components may only 
be used in reflectors, contact fittings, battery top seals, 
battery outer jackets, eyelets, rivets and end caps or 
end ferrules. The only critical material not prohibited 
or specially restricted by the order is zinc, the coating 
around a battery for which no substitute has yet been 
found. Manufacturers are prohibited from accumulat- 
ing materials in excess of the minimum amounts they 
need to maintain the production of flashlight cases and 
batteries permitted under the order. An abnormal de- 
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Welded assemblies are literally character- 
istic of many of the essential products of 
Victory Program. To supply arc welding 
machines for such purposes, at a high rate 
of production, with minimum errors in the 





REATLY expanded demands for are welding 

machines, so important in the building of mili- 

tary and behind-the-lines machines, ships, etc., 
etc., indicated the need of correspondingly efficient 
methods for their production, to the Lincoln Electric 
Company. Always well-planned, that organiation’s 
facilities for the development of various component 
parts and their assembly into complete machines, of 
various models and sizes, underwent a resourceful re- 
vision, too. 


Lincoln builds welders of the ac. motor 
and internal combustion engine powered types. Only 
the former are here referred to. 
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WO near-the- 

assembly line jobs. 
A—Pressing a pole 
its coil 
into the generator 
field frame, the press 
ram being equipped 
with a special tool. 
B—Assembling 
rent control coils on 
their core ir a special 





bringing together of component parts and 
to the building of equipment that will give 
long and service-free performance, led 
Lincoln Electric to a specialized form of 
line assembly here described in its details. 





As illustrated the major unit of the welder includes 
a welding generator, an induction-type motor and an 
exciter mounted at the motor end. These units have 
a common shaft, one ball bearing for which is at the 
outer end of the generator and the other between the 
motor and the exciter. A ventilating fan is on the 
generator end of the shaft. All the units have cylin- 
drical frames and a cover of cylindrical shape incloses 
the outer end of the generator and the fan. A dome- 
shape housing covers the exciter and gives a finished 
appearance to the assembled unit. Feet formed from 
flat bar steel are welded to the motor and generator 
frames and similarly formed brackets above the gen- 
erator support an oblong sheet steel cabinet in which 
the control units are housed. 


Since the production and assembly of such parts as 
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SH\iMMYING SAM 


We're afraid Shimmying Sam is losing his 
grip. 

For a fastening that can remain firm and sure 
over a lifetime of vibration . . . the Phillips 
Recessed Head Screw is the one the electrical 
industry is picking . . . in increasing propor- 
tion. 

The Phillips Screw gets in there and holds. 
Long after a hard-to-turn slotted screw would 
have made the operator quit, the Phillips 


WHICH WOULD YOU HIRE FOR A STRONGER FASTENING? 


ras 


OR SURE-FOOTED PHIL 


Screw is still easy to turn. Under conditions 
where a slotted screw might have split at the 
head, the Phillips Screw is still taking the driv- 
ing pressure. Where a slotted screw would be 
showing torn-up metal, the Phillips recess is 
intact and clean. 

And since Phillips Screws cost less to use 
(an average of 50% less), you can get this 
better fastening at a saving! Ask one of the firms 
listed below. 
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TIME: Phillips Screw ; 
used more ohn Save time — electric and 


WORK: Phillips Sc 
of the opeearnys, wert — they cling to the dei lie | 
- nds to keep the parts from went nn eins 
je the tapered recess “5 — the tapered driver cannot at 
REWS: Philli ot slip from 


often 8 rail Save screws — 


Pneumatic drivers can ae 


fewer screws or 
. Smaller size 
And the Phillips Fecess — familiar to car = 


"Owners—is a sign of a quality product, 
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WOOD SCREWS e MACHINE SCREWS ee SHEET METAL SCREWS e STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS 2. SCREWS WITH LOCK WASHERS 


U.S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839: 2,046,840: 2,082,085; 
2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents Allowed and Pending. 


Order stronger, cost-cutting Phillips from any of these sources 





New England Screw Co., Keene, N.H. 
The Charles Parker Co., Meriden, Conn. 
Parker-Kalon Corp., New York, N.Y. 
Pawtucket Screw Co., Pawtucket, R.1. 


American Screw Co., Providence, R. I. 
The Bristol Co., Waterbury, Conn. 
Central Screw Co., Chicago, Ill. 
Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. Pheoll Manufacturing Co., Chicago, Ill. 

The Corbin Screw Corp., New Britain, Conn. Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
International Screw Co., Detroit, Mich. Scovill Manufacturing Co., Waterbury, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio Shakeproof Inc., Chicago, Ill. 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H. 
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the generator armature and commutator, the motor 
rotor and stator, corresponding parts of the exciter, 
and the field coils and frames of the units follow fairly 
conventional practice, details of these operations are 
not given here. These elements and others, such as 
brush holders, end frames and covers, are delivered by 
the departments in which they are made to a stock 
room which is adjacent to the main assembly lines. 
The same stock room also supplied the assembly lines 
with various items, such as bearings, wire leads, screws 
and the like, received from outside suppliers. Some 
of the larger components issue from the stock room on 
roller conveyors, others are placed along the assembly 
lines where they are subsequently built into the as- 
sembly. 

Major assembly starts adjacent to the roller con- 
veyor line, the first operation being to apply coils and 
pole pieces to the generator frame. ‘This is done in a 
power driven arbor press which has a rotary table on 
which the generator frame is placed. The frame has 
dovetailed pole pieces already in place, as the bores are 
machined with the pole pieces assembled to the frame. 





SSENTIAL components of a typical Lincoln arc 
welder. A—Longitudinal section through motor- 
generator unit showing, from left to right, the exciter, 
induction type driving motor and the generator which 
supplies welding current. B—Two views of the control 
assembly, one of which shows a section through the 


current control reactor. C—The complete machine. 
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It is necessary, therefore, press the pole pieces out 
of the frame so that field coils can be placed over the 
necked portion. When this has been done, the opera- 
tor applies the field coils and then reassembles the pole 
pieces to the frame. 

This work is facilitated by using a special tool shaped 
to fit between the coil and the field frame, the tool be- 
ing attached to the ram of the press. After one pole 
piece has been applied, the rotary table is turned to 
bring the next pole under the ram and the operation 
is repeated until each of the pole pieces, with its coil 
around it, is in place. In performing these operations, 
the operator applies some fibre insulation between the 
field coils and the frame. The assembly is then shifted 
onto a bench where the next operator applies leads and 
jumpers, some of which require that lugs be soldered 
in place. Many of the soldered joints are made by the 
use of two small ladles one of which is partly filled 
with molten solder dipped from an adjacent melting 
pot. The second ladle 


held below the joint while 
solder from the first is poured over the joint and 
catches any solder which does not adhere to the joint. 
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Leads, cut to length and with ends stripped, are taken 
from an adjacent bench. As the wiring is completed, 
the units are slid along the bench which, at this point 
parallels the roller conveyor on which armature as- 
semblies, motor frames and other sub-assemblies are 
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Through Peace and War — 


A Century of Service— 


THrouGuH 100 Years of peace and war 

good times and bad—Rverson has served 
industrial America. As in every other crisis, 
we continue to provide steel to meet the 


emergency requirements of Our nation at war. 
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the generator armature and commutator, the motor 
rotor and stator, corresponding parts of the exciter, 
and the field coils and frames of the units follow fairly 
conventional practice, details of these operations are 
not given here. These elements and others, such as 
brush holders, end frames and covers, are delivered by 
the departments in which they are made to a stock 
room which is adjacent to the main assembly lines. 
The same stock room also supplied the assembly lines 
with various items, such as bearings, wire leads, screws 
and the like, received from outside suppliers. Some 
of the larger components issue from the stock room on 
roller conveyors, others are placed along the assembly 
lines where they are subsequently built into the as- 
sembly. 

Major assembly starts adjacent to the roller con- 
veyor line, the first operation being to apply coils and 
pole pieces to the generator frame. This is done in a 
power driven arbor press which has a rotary table on 
which the generator frame is placed. The frame has 
dovetailed pole pieces already in place, as the bores are 
machined with the pole pieces assembled to the frame. 
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SSENTIAL components of a typical Lincoln arc 

welder. A—Longitudinal section through motor- 
generator unit showing, from left to right, the exciter, 
induction type driving motor and the generator which 
supplies welding current. B—Two views of the control 
assembly, one of which shows a section through the 
current contro] reactor. C—The complete machine. 
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It is necessary, therefore, to press the pole pieces out 
of the frame so that field coils can be placed over the 
necked portion. When this has been done, the opera- 
tor applies the field coils and then reassembles the pole 
pieces to the frame. 

This work is facilitated by using a special tool shaped 
to fit between the coil and the field frame, the tool be- 
ing attached to the ram of the press. After one pole 
piece has been applied, the rotary table is turned to 
bring the next pole under the ram and the operation 
is repeated until each of the pole pieces, with its coil 
around it, is in place. In performing these operations, 
the operator applies some fibre insulation between the 
field coils and the frame. The assembly is then shifted 
onto a bench where the next operator applies leads and 
jumpers, some of which require that lugs be soldered 
in place. Many of the soldered joints are made by the 
use of two small ladles one of which is partly filled 
with molten solder dipped from an adjacent melting 
pot. The second ladle is held below the joint while 
solder from the first is poured over the joint and 
catches any solder which does not adhere to the joint. 





Leads, cut to length and with ends stripped, are taken 
from an adjacent bench. As the wiring is completed, 
the units are slid along the bench which, at this point 
parallels the roller conveyor on which armature as- 
semblies, motor frames and other sub-assemblies are 
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Through Peace and War — 


A Century of Service — 


TurouGH 100 Years of peace and war— 
good times and bad—Ryerson has served 
industrial America. As in every other crisis, 
we continue to provide steel to meet the 


emergency requirements of our nation at war. 


JOSEPH T.RYERSON & SON, INC.- CHICAGO: MILWAUKEE - DETROIT - ST. LOUIS: BOSTON - BUFFALO - CINCINNATI- CLEVELAND - JERSEY CITY- PHILADELPHIA 
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EAR the start of the line on which geaerators 

are wired. Back of the bench is the roller con- 

veyor on which heavy parts and sub-assemblies are 
brought from the stockroom 


] 


advanced from the stock room, <A test for grounds is 


ee 
inade before the generator assembly leaves the bench 
just mentioned. 

Near the end of this bench, a motor frame is taken 
from the roller conveyor and is bolted to the genera- 
tor frame. The motor end frame and exciter field 
A brush 


ring with brush holders is also applied to the genera- 


frame are also bolted to the motor stator. 


tor and frame, but this unit is first set into a fixture 
equipped with a rotating abrasive wheel having a diam 
eter the same as that of the generator commutator. 
Brushes are then put in place and the abrasive wheel 
is run to grind the brush ends so that they will fit the 
commutator when the assembly is applied to the gen- 
erator field frame. 

Assemblies which include the motor-generator shaft, 
the motor rotor, and the generator armature and com 
mutator are received on the roller conveyor from the 
stock room and are applied to the field frame assembly 
just before the latter is ready to leave the bench on 
which it has been assembled. There, one end of the 
shaft is slipped through the ball bearing and dust cap. 
lhe whole unit is then set into the field frame. Then 
the generator ball bearing with its dust cap is applied, 
after which grease pipes are screwed into the dust 
caps and are filled with grease from a gun. The gen- 
erator end frame is then applied and bolted in place. 
This completes most of the major assembly and it is 
picked up by a trolley hoist and set on a dolly on which 
it is carried through subsequent assembly and _ test 
operations. 

While the foregoing assembly is in progress, various 
sub-assemblies for the control unit are being built up. 
Assembly of the control unit itself also is proceeding. 
This work is done in separate departments devoted en- 
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ENCH on which starters are being assembled 
and, in the background, a rack on which the 
assemblies are afterward adiusted and tested. 





tirely to preparing the controls for later application to 
the major assembly already described. 


Various ele- 
ments of the control unit are shown in their relative 
position in the second drawing. They include a volt- 
ammeter, a polarity reversing switch, a current con- 
trol reactor, a no-voltage release coil and various other 
parts to be mentioned later. 

Many of the components of the control unit are 
made up from parts fabricated in the plant, but some 
parts, such as the meter, push button, a rheostat, a 
thermostat, a resistor and other minor itemis are pur- 
chased ready for use and are issued from a stock room 
as needed in building up the main assembly. 


ASSEMBLING THE CONTROLS 


NE OF THE major elements of the control unit 
is a current control made from copper coils of 
various thickness assembled about a laminated steel 
core and insulated from each other by strips of mica. 
This assembly is built up in a special fixture mounted 
in a bench vise. The coils are slipped over a split core 
and, after insertion of the mica, are forced around 
until they occupy the desired position. This is done 
by turning cranks which operate screws engaging with 
slides which exert the tangential force required to 
move the coils circumferentially. A tapered plug is 
then applied and screwed in place to lock the coils in 
position. A welded base is then attached by bolts after 
which the unit is chucked in a lathe and the coil as- 
sembly is bored out with a carbide tool to provide a 
true surface for the brushes to bear against the edges 
of segments. Then the sub-assembly is subjected to 
an insulation test of 1,000 volts from coil to coil and 
of 2,000 volts from the segments to ground after which 
the units are placed on skids to be transferred to the 
controller assembly line. 
Another important unit for the control assembly is 
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REMOTE FIRING EQUIPMENT 
TURRET CONTROLS 
RADIO CONTROLS 
NAVIGATION CONTROLS 
AIRCRAFT CONTROLS 
BOMB RELEASES 
SOLENOID CONTACTORS 








America = tl garde 


a 
nd 
S i © vee 
RAIA INN S — — pan¥® \ 
eo $— vee 


nigh 9 


Samples of Approved Controls 
Available on Short Notice 


This "G” in the shield - " | 
sea—sweeping the ont ego oes “ 
s—is doing o \ 
production ym 
wh samples 
\. S. 9 ign st 
— wor® 


planes—ship 
Strictly defense, 
approved items, wy 
tor any job for the 
Wavel Air Corps, Marine 


f 
¥.S. Want to take advantage °° ve in ni 
“after it’s over” product yOu 


UARDIAN 


1627 WEST WALNUT STREET 





ELECTRIC 


CHICAGO, ILLINOIS 


DEFENSE 
LARGEST LINE OF RELAYS SERVING AMERICAN} INDUSTRY 








MAY 1942 


} 
i 


the starter. It is assembled at a bench from small parts 
previously fabricated in other departments and delivered 
‘o bins within easy reach of the operator, who uses 
chiefly hand tools. This work includes the application 
of such parts as contacts, contact arm, spring, shaft, 
insulation, laminations, contact block, terminal lug and 
a no-voltage release coil to stamped supports and bar- 
riers. When completed, the sub-assemblies are mount- 
ed in a rack and are adjusted for proper gaps at con- 
tacts, proper end play, freedom from noise and for 
ability to function as required in normal service. Each 
sub-assembly is run for a half hour at the proper volt- 
age and tested for over-heating. A third operator then 
applies non-shorting service lugs, a wiring harness with 
suitable screws and connects leads for a push button 
switch and mounts an insulating barrier to prevent flash- 
over between phases. 

Current control assemblies and starter sub-assemblies 
are either delivered direct to the control box assembly 
line or are placed in stock for such delivery as required 
on that line, a part of which is on a bench and the re- 
mainder on a roller conveyor along which the assembly 
is moved as it is being built up. In its progress, the 
assembly passes various stations at which there are 
bins of screws and small parts and boxes of other parts 
required in building up the assembly. Some parts are 















ie goes the push-button switch for the 

control cabinet Small parts are 

taken from the bins back of the assembly 
j 


lin 
Cc 


yo the start of the main assembly 


line on which control and other 
units are added to the motor-generator unit. 


purchased ready for installation. The assembly is made 
inside a sheet steel cabinet received ready for use and 
divided into two compartments, that on the right being 
for the current control and that on the left for the star- 
ter and other units. One end of the box is hinged and 
one rear panel is furnished detached, as is also the 
cover. The front panel has an opening for the volt- 
ammeter and receives, during assembly, a pair of dials 
with appropriate markings for pointers attached to 
control handles. 

The assembly is effected on trays or the equivalent 
of dollies on which the units are advanced along the 
roller conveyor, hence very little lifting is required. 
At the first station a name plate and the dials are fast- 
ened to thearont panel which, of course, has punched 
holes for screws and other parts which must be passed 
through it. 

Current control assemblies are installed at the second 
station, after which the reactor brush-holder sub-as- 
sembly, with brushes having coin-silver contacts, is 
installed, with its shaft passing through the front panel 
of the machine. 

Rear sub-panel is next applied and to it is fastened 
a bracket which supports the rear bearing for the brush- 
holder shaft. A hand wheel is next applied over the 
end of the shaft which projects through the front panel 
and is fastened with a grooved pin. One of the current 
control leads is then connected to the shunt of the 
volt ammeter. 

At the next station, a voltage control rheostat is at- 
tached to the back of the front panel and its leads are 
carried around to a polarity reversing switch subse- 
quently mounted on an extension of the sub-panel. The 
spindle of the rheostat projects through the front panel 
on which the rheostat is next mounted, and receives a 
knob having a pointer which travels over what is called 
the “job selector’ dial, because the voltage rheostat 
varies the voltage for different types of welding jobs. 
Next, a meter harness is put in place and is connected 
to the meter. A handle and shaft for operating the 


Continued on p. 152, 
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NOW is the time to find out all that Mu-Switch in 
has to offer. The five definite electrical and through 
mechanical advantages of Mu-Switch can be Mu-Switche 
checked and approved by your own engineers. promptly and in 

The many advantages of Mu-Switch include services of a large 
even more than those provided by the mechan- available to help you § 
ical excellence of the product. A very large Mu-Switch can provide. 


MU-SWITCH IS 5 WAYS BETTER 


BETTER because the reverse cross- BETTER because fixed contact plates On d 
, 


action spring mechanism assures higher are also pure silver—extra quality that wel hae 


average Contact pressure over the entire means doubling the switch life. Mu-8 ioe 


operating cycle. Simple one piece spring BETTER because knurled mounting It wi ther 
blade, only mildly stressed—rapid make inserts are moulded directly into the with d a. To 
and break—long life without loss of snap. bakelite case—a more rugged assembly. save ti w you 

BETTER because of higher electrical intend e are 
BETTER because movable contracts rating of 2125 watts up to 460 volts ready 7 service, 
are two double-headed fine silver rivets A.C. non-inductive load. Approved by so wri 


—giving at least 100% more life than both Underwriters’ Laboratories and MU-S RATION 
: - Ee 38 PEQ ACHUSETT 
single contact construction. ay Se — 


&: >: 
ae’ 
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MU-SWITCH ~ 


THE ORIGINAL * PATENTED © QUICK-ACTION 


“ 






1 4/15 long Nhs wide 
3/6 high 


Reg. U. S. Pat. Off. 





LIGHT PRESSURE « PRECISION SWITCH hm 








Materials. .quipment , 


Electrical and Mechanical Parts, Finishes 


INSTANTANEOUS RESET TIMER 


Providing a delayed opening or closing circuit, this 
timer is started and reset electrically. Dial indicates 
the time setting and the 
elapsed portion of the 
time interval during op- 
eration. Controlled auto- 
matically by connecting 
it to a circuit actuated 
by some other device, it 
may also be operated 
manually through switch 
or push button. Avail- 
able in seven dial ranges 
for operation on ac., 24, 
115 or 230 volt, 25, 50 
or 60 cycles. Contacts 
rated at 5 amp., 115 volt, 
or 2% amp., 230 volt. 
Sangamo Electric Co., 
Springfield, II. 





MAGNETIC REVERSING STARTERS 


For full-voltage starting and reversing of squirrel-cage 
induction motors and also suitable for the primary 
control of wound- 
rotor motors, these 
single-unit starters 
consist of two 
mechanically inter- 
locked reversing 
contactors, a two- 
pole overload relay, 
and either a circuit 
breaker or mo- 
tor-circuit switch. 
Provides  full-volt- 
age reversing con- 
trol and short-cir- 
cuit protection in 
one unit to save 
space and installa- 
tion time as well as 
greater protection 
for equipment and 
operators. Completely wired and ready to function 
upon connection to incoming, outgoing and control cir- 
cuits. The line includes Nema size 0 to 4 starters 
covering single-phase and 3-phase motors in sizes up 
to and including 100 hp. at 440 or 550 volt. Fusible 
forms combine a manually operated motor circuit switch 





with clips for cartridge-type fuses. Circuit breaker 
forms provide simultaneous tripping of all phases on 
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short circuits and have a trip-free mechanism which 
prevents holding the breaker closed under short-circuit 
conditions. General Electric Co., Schenectady, N. Y. 


LIQUID LEVEL CONTROL 


Non-mechanical, electronic switch for controlling the 
level of water, syrup, oil, milk, soup, soap, acids, brine, 
chemicals, etce., in any type of con- 
tainer, open or closed. Operates with 
full dependability to keep the contents 
of a container exactly within the speci- 
fied limits or to indicate its volume, 
at all times. Constant in action, it has 
no floats or moving parts within the 
container and,- thus, nothing to be 
affected by the contents. For specifi- 
cation in tanks, kettles, boilers, pas- 
teurizers, coolers, or freezers, as heat, 
steam vapors, foam, cold and _ frost, 
high or low temperatures have no in- 
fluence on its action. Functions upon 
the principle of variations in the vol- 
ume of emission of electrons in a 
standard high current amplifying. tube. 
When tlie contents (liquid) of a con- 
tainer makes contact—or leaves contact—with an an- 
tenna or metal rod electrode that is mounted on insu- 
lated supports in the container, the volume of flow of 
electrons in this tube is changed. This variation in 
electronic flow activates a magnetic relay to open or 
close an electric load circuit. Lumenite Electric Co., 
407 So. Dearborn St., Chicago, III. 


HOT LIQUID PUMP 


For specification within equipment for industrial, labo- 
ratory and experimental purposes where thin liquids 





at temperatures up to 500 deg. F. are to be handled. 
Compact in size and construction, the pump is 12 in. 


ELECTRICAL MANUFACTURING 





SS eee ee 


een 





| 
| 








ne 


SO 


















S FOR ELECTROPLATING, 


TER 
Se: ZING INFORMATION 


POLISHING AND ANODI 


i a eee —_ 
4 —" 

* | i’ 

TPL 

° 
x ' 


“: 


; - a ”* r e. 
— Per edd 















% 





] 


] 
is is the laboratory where a 
dylite design and lay- This is 


ae — Udylite products are eae 


-. t¢ one of the laboratories 
This is on “a 


of Udy- out department 
Aisle Me ottleaS rey 


where you may obtain the 





constantly 
where the efficiency ee ye 


lite finishing processes 1S 


maintained and improv- 


Pattee. metal 


8 under actual plant oper 





ishing engineers , 
3 ating conditions. 





as d by expert chemists 
Wass = 


nm —_ 
nae Pienaar 454 re res 





ie 
cee: Y x * 


For prompt, dependable metal finishing information, also, that you want information quickly. @ Udylite 


call on Udylite. No organization is better equipped to has a complete line of equipment... second to none 


give you information gained from installing plating, in terms of quality and efficient performance. ® and 
polishing and anodizing departments in many lead- ' 7? 
; : supplies . . . for every metal finishing need. Salts, 
ing manufacturing plants throughout the country. @ , as ; 
Trained plating engineers and electrochemists are acids, anodes, buffing and polishing materials—every- 


at your service. These men know metal finishing and thing required. @ Call Udylite for prompt service on 


they can help you plan a new installation or revise | your finishing requirements. You pay no more for 





your present one for greater efficiency. They know, Udylite dependability. 


1651 E. Grand Blvd., Detroit, Mich. 


New York Chicago Cleveland 
60 E. 42nd Street 1943 Walnut Street 4408 Carnegie Ave. 
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PILOT 

DAN says: 
“Never worry when a 
c ompetitor imitates you. 
As long as be follows 
in your footsteps you're 
still the LEADER and 
be can't pass you.”” 


BUY PILOT MOTORS FIRST..to LAST! 





Finding it Difficult to Obtain 
Deliveries on Fractional H. P. Motors 
for War Production Work? ... . 


Many manufacturers now producing war materiel 
have discovered that PILOT Shaded-Pole Motors 
are adaptable to many applications where other 
types of Induction Motors are being used. Perhaps 
you have a Motor problem which is seriously affect- 
ing your production. If so, we invite you to in- 
vestigate PILOT Shaded-Pole Induction Type Mo- 
tors which are available in Fractional H.P. ratings 
from 1/500 to 1/15 H.P. 


P. S. We can make deliveries to all manufacturers 
carrying satisfactory priority ratings. Write today on 
your company letterhead for Bulletin P-2341 which 
gives complete information about these dependable, 
low-cost Motors. 


F. A. SMITH MANUFACTURING CO. 
101 DAVIS ST., ROCHESTER, N. Y. 









ra] 


FRACTIONAL-H-P- MOTORS 


ES 


long by + in. wide by 4% in. high, centrifugal in type 
with 1/20 hp., fan cooled motor. Operates on 115 volt, 
ac. or de. Stuffing box accurately adjustable by means 
of an easily accessible adjustment ring. Motor and 
pump are coupled through a 5 in. heat radiating tube. 
Shaft is supported by outboard ball bearings. Max- 
imum pressure 21 lb. per sq. in., maximum volume 
72 gal. per min. Manufactured in stainless steel, 
chromium plated bronze and other corrosion resistant 
alloys suited to meet various conditions of operating 
adversity. Eastern Engineering Company, 45 Fox St.. 
New Haven, Conn. 


LAMINATED INSULATING MATERIAL 


Sheets, tubes and rods made with recently developed 
material which shows under test approximately ten 
times the are resistance that has been available hereto- 
fore. Will stand up from 130 to 190 sec. in the glass 
tvpe under ASTM tests. Provided in all the usual 
laminated grades, paper base, canvas base, muslin base, 
glass base, etc. Formica Insulation Co., 4616 Spring 
Grove Ave., Cincinnati, Ohio, 


SINGLE HUB CLUTCH 


Operated by means of a cone, in turn actuated by 
means of the conventional type bronze throwout collar 





and throwout fork. The bronze throwout collar is as- 
sembled in the groove of the cone which is finish 
ground to provide the most suitable bearing surface. 
Compact in size and easy to operate. Through the use 
of special phosphor bronze driving plates, running 
against heat-treated, high carbon steel discs with ground 
surfaces, there is secured the desirable coefficiency of 
friction with a minimum of wear on the plates during 
the intervals of actual clutch engagement. Twin Disc 
Clutch Co., Racine, Wis. 


VULCANIZED FIBRE INSULATION 


Desirable where specifications demand moisture-resist- 
ing qualities and arc quenching. By combining two 
materials, the desirable qualities of each are secured 
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Reliance men skilled in Application Engineering start 
daily on new missions essential to making our great 
war machine produce more than we ever dreamed was 
possible. They are answering calls where motor-drive 
must be more than power. These are typical... A new 
tinning process to make our reduced tin supply go three 
times as far... A drive to simplify machine design and 
insure a top-notch production pace on a hurry-up lot 
of hundreds of boring mills for producing tank tur- 
rets .. . Motors to speed up production of shell-turn- 
ing lathes ... A motor-drive for an automatic towing 
machine that will aid sea-going tugs to handle tows 
with less strain and reduce chances of losing the tow 
...A hoisting motor for bringing seaplanes to a war- 
ship’s deck safely in rough seas...These and many more 
like them are engineering jobs done in cooperation with 
men who start their design with the question, “What 


can we get the motor to do besides supply power?” Such as: 
Fully - enclosed, 
Fan-cooled D-c. 


Reliance Motor Fully - enclosed, 


Fan-cooled A-c. 
Reliance Motor 





RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 IVANHOE ROAD © CLEVELAND, OHIO 


BIRMINGHAM ® BOSTON ¢ BUFFALO * CHICAGO ® CINCINNATI 
DETROIT ¢ GREENVILLE, S.C. * HOUSTON, TEX. * LOS ANGELES 
MINNEAPOLIS © NEW YORK ¢ PHILADELPHIA © PITTSBURGH 
PORTLAND, OREGON ®¢ ST. LOUIS * SAN FRANCISCO 
SYRACUSE, N.Y. © AND OTHER PRINCIPAL CITIES 





TANCES, MOTORS| 








builds more exacting uniformity into 


Follansbee Forge 





ELECTRICAL SHEETS 


OOD electrical sheets begin with good steel. Silicon steel for 

Follansbee Electrical Sheets is made in small, 45-ton open 
hearth furnaces that are closely controlled to produce more 
uniform quality. The materials with which these furnaces are 
charged are carefully selected in order to produce correct analyses 
and characteristics in the finished electrical sheets. In charge of 
these operations are trained personnel who have had long experi- 
ence in making silicon steel for all requirements of the electrical 
industry. 


The close control from the very beginning is one reason why 
Follansbee Electrical Sheets have all-’round excellent character- 


istics. Write for data sheets that tell the complete story. 


ARE UB): 3 ease) 


PITTSBURGH, PA. 
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while at the same time those qualities which are ob- 
jectionable from a mechanical or electrical standpoint 
are eliminated. The material can be furnished with 
laminated phenolic fibre or paper base, canvas base, or 
linen base. Can be sawed, stamped or drilled resulting 
in smooth edges. N.S. Baer Co., 9-11 Evans PI., Hill- 


side, N. J. 


POLARIZED LIGHT ASSEMBLY 


A panel mounted assembly which enables the, person 
observing the instrument panel to vary the intensity of 
the indicating lights. By turn- 
ing the holder through an arc 
of 90 deg. the light may be 
varied from maximum to min- 
imum intensity. Can be ro- 
tated continuously, therefore 
maximum and minimum 
brightness may be obtained 
without reversing the direction 
of rotation. The variation of 
light is accomplished by the 
use of two polaroid discs 
which rotate with respect to 
each other. All parts exposed 
in front of the panel are fin- 
ished in bright nickel while all 
other parts are cadmium 
plated. If so specified, this 
assembly can be finished to 
withstand the 200 hr. salt 
spray test. Drake Mig. Co., 
1713 WW. Hubbard St., Chicago, IIl. 





BLACKOUT RELAYS 


All metal, permanently sealed under hydrogen at high 
pressure, with quenched arcing, and non-oxidizing con- 
tacts, this relay is 
designed for spec- 
ification where 
higher speeds, 


INSULATOR CAP 













BODY INSULATOR 


(im rougher use and 


aoe abuse, emergencies 
SEAUNG _| and long service are 
GASKETS ; 
sla to be expected, 
MIC — 

Durakool, Inc., No. 
ELECTRODE TIP- nae ” 4lizhae 
Sy Main St., Elkhart, 
MERCURY SURFACE Ind. 
WHEN ENERGIZED 

BETTER 
FLUORESCENTS 


Providing longer 
tube life and im- 
proved initial bril- 
liance as well as 
eliminating subse- 
quent development 
of dark streaks, 
splotches or shadowy end-bands, a new fluorescent lamp 
is produced with the explosion of a mercury “bomb” 
in the interior of the lamp tube during manufacture as 
a basic factor. The result is a close regulation of the 
amount of mercury in the lamp and production of an 
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AND STRATEGIC METALS! 





16 PAGE BOOKLET 


... describing the time-and-material-saving advantages 
of “hard” chromium plating warrants the interest of 
everyone concerned with the production or maintenance 


of metal products and equipment. 


WRITE OR WIRE TODAY FOR BULLETIN 107 


Today, chromium plating is utilized by many of the 
country’s largest war production plants — making it pos- 
sible for them to save vital man-hours and strategic metals 
... by extending the life of a wide variety of parts subject 
to wear and corrosion . . . by reclaiming many parts and 
tools which have been worn or machined off-size and 


would otherwise have to be scrapped. 


By chromium plating forming dies, taps, and gauges, 
for example, they not only increase the life of these tools 
but also are able to recondition them when worn. This 
obviously means a saving in metal and labor that would 
otherwise be required in making new tools and is a 


valuable contribution to the war effort. 


Equally important, this wear-and-corrosion-resistant finish 
is being used to reclaim worn parts for which replace- 
ments would be difficult or impossible to get. And in 
production, parts machined or ground off-size are being 


salvaged by “hard” chromium plating the important sur- 








faces — conserving the metal and man-hours of skilled 


labor represented in each finished piece. 


Chromium plating is not a “cure-all” but where properly 
used, it is a proven means of saving time, labor and 
materials. It may be the answer to one of your problems. 
To help you investigate, we have prepared this 16 page 
booklet that tells how other plants are utilizing chromium 
plating . . . that points the way to similar opportunities 


in your plant. Your request brings it by return mail. 





INCORPORATED 


Main Office: 51 East 42nd Street, New York, N. Y. 


UNITED CHROMIUM 


NECESSITY 


sure is the mother of 


INVENTION 


When the heat is on for spring materials—when 
deliveries and stocks vacillate—when promise dead- 
lines race closer—that’s when engineering and met- 
allurgical experience goes to bat for a safe, satisfac- 
tory substitute. That substitute may result—as in one 
recent case—in the redesign of a flat spring asa 
wire form—simply because flat steel of the required 
analysis was immediately unavailable—and round 
stock was handy. 


All-out use of experience and ingenuity to over- 
come temporary shortages is a factor of the utmost 
importance today. 


That's why it pays always to have as YOUR 
springmaker, a company that knows thoroughly the 
limitations of various spring materials from the 
standpoint of stress, fatigue, corrosion and heat- 
resistance. Analysed by these factors your chances 
of getting the springs you need are multiplied. 


The William D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Ave. 


CHICAGO, Illinois 


GIBSON -SPRINGS 


improved performance by making it virtually impos- 
sible for a tube to receive an incorrect amount of mer- 
cury. Hygrade Sylvania Corp., Danvers, Mass. 


FOR AUTOMATIC RESISTANCE WELDING 


Housed in a _ steel-wall-mounted enclosure of black 
crinkled finish, this resistance welding unit is for use 
in automatic 

resistance 

spot, butt, or 

projection 

welding. 17% 

in. high, 12 

in. wide and 

12 in. deep. 

Control trans- 

former is 

wound for 

115/230/460 

515 volts, 50 

60 cycles. 

Solenoid relay 

is rated 25 amp. at 110 or 220 volt and 10 amp. at 440 
or 550 volt. Standard foot switch control voltage is 
115 volt except when 24 volt circuit operation is speci- 
fied. Timing circuit is fully electronic and consists 
essentially of a resistor capacitor circuit whose charg- 
ing rate is adjustable by varying a resistor, with voltage 
of the circuit applied to the grid of a thyratron tube 
so that after a predetermined charging time has elapsed 
the thyratron is energized and operates the relay. Sim- 
ply turning the dials to desired setting for each period 
of function of the timer establishes the automatic tim- 
ing sequence. The controls are mounted on a hinged 
dead front panel which, for accessibility, can be opened 
by removing a single bolt. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


TIME TOTALIZER 


Where an elapsed time meter is required to show an 
exact record of machine hours this unit provides full 
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4 


aac 
vo.ts MB cycics 


INDUSTRIAL TIMER CORPORATION 
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accuracy. Production costs of any ac.-operated ma- 
chine can be readily computed from the visible hours 
and minutes shown on the totalizer dial. Equipment, 
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uctul the seal. This is an exclusive 

he severity of the application, the sealing ele- - 

ed by oil or the extremes of heat, cold and speed, 

or is the bond weakened. Write us for the latest Victoprene Catalog. 

‘Victor Manufacturing & Gasket Co., P. O. Box 1333, 5750 Roosevelt 
Road, Chicago, Illinois, U.S. A. 


WORLD’S LARGEST GASKET MANUFACTURER 


VICTOR 


GASKETS - OIL SEALS - GREASE RETAINERS - SHEET PACKING - GASKET COMPOUNDS 
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of pre-determined limited life expectancy, can be re 
placed before failure when the totalizer is used to check 
the hours in use. Designed to harmonize with other 
instruments installed on panel. Combination screw and 
soldering lugs are provided for easy installation. Oper 
ated by a long-life, synchronous, heavy-duty, self-lubri- 
cating motor, connected through gears to a five digit 
hour counter, the visible instrument gives a record up 
to 10,000 hr. while the right hand digit, in red, indi 
cates one-tenth hrs. of corresponding performance. 


Industrial Timer Corp., Newark, N. J. 


VARIABLE-VOLTAGE AUTOTRANSFORMERS 


To provide smooth, adjustable control of uninterrupted 
voltage and small amounts of power. Light in weight 
and small in size, 
these autotrans 
formers are me- 
chanically strong 
and particularly 
well suited to in 
tegration within 
products calling 
for rough han- 
dling. Designed 
for panel or 
bench mounting, 
and when speci- 
fied for fully 
built-in  pur- 





poses, can be 

supplied without 

the enclosing cases. High efficiency and excellent 
regulation throughout the entire range from no load 
to full load, with the further advantage of operating 
on low input power and low exciting current (these 
being made possible by a circular core, wound from 
low-loss silicon-steel strip to provide the magnetic 
circuit). General Electric Co., Schenectady, N. Y. 


HIGH FREQUENCY MAGNETIC IRON CORES 


For electrical, radio and high frequency use, these cores 
come in sizes 0.200 0. d. up to 13@ in. to 1.937 0. d. up 
to % in. long. Cores 0.200 in., 0.250 in., 0.312 in., 0.370 
in. and 0.843 in. o.d. can be supplied with or without 
threaded inserts. Typical cores include small pot types 
of 0.485 in. 0. d., 0.400 in. i.d. and 0.215 in. height. 
Center core is 0.158 in. diam. and 0.125 in. high. When 
the two are placed together a completely inclosed wind- 
ing space is provided, 0.250 in. long and 0.120 in. high 
useful in the construction of high gain 455 ke k-f trans- 
formers of small size such as those employed in camera- 
type portable radios. Ferrocart Corp. of America, Hast- 
ings-on-Hudson, N. Y. 


HARD SPONGE RUBBER 


Possessing the same properties and general character- 

istics of natural rubber compounds in its resistance to 

the action of oils, greases, and other solvents, this syn- 

thetic is light in weight (thus giving a high degree of 

buoyancy) can be sawed or drilled, has good acoustic 
¢ - > 

properties, and does not show any degree of injury after 
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IT CONSERVES OTHER MATERIALS on which you may be en- 
countering delivery problems. Because of the Needle Bear- 
ing’s small outside diameter, you can reduce the size of 
your housings, and hence the amount of material required. 


i vw DELIVERY 
| WHEN PROM yee 
COUNTS SO 


IT ELIMINATES EXTRA PARTS AND ASSEMBLY STEPS. No re- 
taining rings, washers, or end plates are needed to hold 


the bearing in place—and in most applications, no special 
lubricating equipment need be provided. 






OW, when your products are so urgently needed, you 
can profit by the ready availability of the Torrington AND IN PRODUCT PERFORMANCE, the Needle Bearing offers 


Needle Bearing. As a result of Torrington’s expansion the advantages of long life, high load capacity, low power 
program, Needle Bearings in standard sizes and types can consumption, minimum need of service attention. 
S be promptly delivered on all priority orders! 


Let a Torrington engineer show you how these fea- 
tures—demonstrated in thousands of peacetime applica- 
tions—can be incorporated in your wartime designs. For 
further details, write, wire, or phone for Catalog No. 117. 


' You can benefit, too, by the Needle Bearing’s other 
features—features that simplify your designs and speed 
your production processes. Consider these advantages of 
the Needle Bearing—and see how every one of them fills 


ie 


a wartime need. 






THE TORRINGTON COMPANY or 
IT 1S EASY TO INSTALL. Built as a single compact unit, the Established 1866 $ 
bearing is simply pressed into place in the housing—a ‘eee eet ae .onn Be S- As » = 
. e . . . . ers of Needle Ball Bearings 
quick operation ideally suited to high-speed production anne. OS ration ay Stee naving Ss 
1 New York Boston Philadelphia Detroit Cleveland Seattle *, 
line methods. Chicago Los Angeles San Francisco Toronto London, England os 
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Because the Needle Bearing’s outer 
race forms a reservoir holding ample 
quantities of lubricant, the need for 
service attention is reduced to a mini- 
mum. Caterpillar Tractor Co. profits 
by this feature in its famous line of 
Caterpillar” Diesel Tractors. 


Efficiency and dependability of opera- 
tion are essential in railroad auxiliary 
equipment. Safety Car Heating & Light- 
ing Co., Inc., obtains these advantages 
by using Torrington Needle Bearings 
on automatic control valves of its Car- 
rier-Safety air conditioning systems. 


High load capacity and efficient lubri- 
cation of the Torrington Needle Bear- 
ing result in long service life on the 
valve rocker arms of Model 36 Die- 
sels built by Fairbanks, Morse & Co. 
Bearings reduce the need of replace- 
ments and of other service attention. 
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GOOD SLIP 


OUTSTANDING 
PROPERTIES OF 


Acme Enameled Wire 


ACME Enameled Wire has not only the ability to 
meet every electrical requirement, but also the 
extreme toughness, durability and good slip neces- 
sary to undergo the physical severity unavoidable in 
modern, high speed winding. 


ln winding motor armatures, for instance, where 
the wire must be forced into narrow slots, extra 
abrasion resistance pays dividends in reduced 
rejections. Acme Wire affords this safety margin. 


In coil winding, wire with good slip, instead of 
piling up and later loosening, slides smoothly and 
evenly into place, making a job that will stay tight. 
Acme is such a wire. 


The durability, toughness and good slip of Acme 
Wire are due largely to the enamels used. These 
are of Acme formula, proved out through winding 
hundreds of thousands of coils for electrical manu- 
facturers. For a change, why not specify ““Acme’’ 
in your next wire order? Wire samples sent when 
requested. 





Wire 


PRODUCTS 


Acme 





The Acme Wire Co., New Haven, Conn. 


MAGNET WIRE—COILS—VARNISHED INSULATIONS 
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prolonged subjection to heat of 158 deg. F. Low water 
and oil absorption as well as its high resistance to acids 
and oils makes it particularly adaptable as a float mate- 
rial. Produced in slab or molded form, compression 
tests prove that a mechanical pressure of 225 Ib. per 
sq. in. will not break down or harm its cellular makeup. 
B. F. Goodrich Co., Akron, Ohio. 


CONTROL HEAD 


Remote, flexible shaft control where the point of con- 
trol is disadvantageously situated with reference to the 





point of application. This control involves a positive 
lock, not merely friction action, where the lock and 
the vernier are engaged at all times. When coarse ad- 
justment is required, a slight pressure of the hand 
releases the thread engagement which serves the dual 
purpose of providing the positive lock and the worm 
thread for fine adjustment. To be specified where the 
vernier adjustment and the lock are primary considera- 
tions and push-pull movement is of secondary impor- 
tance, although actually combining all three. Can be 
mounted on any type control with a sliding flexible 
member of piano wire or wound spring to take a ten- 
sion load. Arens Controls, Inc., 2253 S. Halstead St., 
Chicago, Il. 


DWELL CONTROL 


Produces a dwell at the end of traverse when grinding 
cylindrical surfaces. Can be secured at either right or 





left end of traverse or both by operation of the right 
hand switch. Dwell is entirely eliminated by the left 
hand switch. Adjustments in dwell period may be 
made by the timing dial, center, for the period neces- 
sary to secure one complete revolution of the work, 
thus preventing the formation of an unground section 
which, under certain conditions, might cause wheel 
breakage. Installation is simple, requiring only the 
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SUBLET YOUR COIL WINDING WORK 10 THIS 
EXPERIENCED SUPPLIER TO DEFENSE INDUSTRIES 


* Enriched with motor field coil winding experience for 
leading manufacturers of motors and generators, the Doyle 
organization is equipped to produce field coils that are: 
(1) expertly and uniformly wound to exact specifications, 
(2) properly connected, (3) neatly and adequately taped. . . 
(4) scientifically shaped to conform to your housings, with 
varnish impregnations second to none. 


rane oes 


Countless inspections, from raw materials throughout 
each of the foregoing operations, insure motors and gen- 
erators of uniform electrical characteristics ...easy to 

assemble ... that stay in the running! 

Conserve space. Save man-hours by having your coil- 
winding expertly done in our modern plant. 

SEND YOUR BLUEPRINTS TO DOYLE for a 
PROMPT QUOTATION based on efficient, low-cost 
production. Arrange to receive a production sample 

followed by PROMPT DELIVERIES in ANY 
QUANTITY. Write today. 


n 311 N. Des Plaines St., Chicago 
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mounting of the control unit, connection of ac. supply, 


ANY DESIRED attachment to the hydraulic system by means of copper 


tube and a simple linkage to the dog-operated-traverse 


QUANTITY throw-lever. General Control Co., Cambridge, Mass 


a 
MOTOR WITH MAGNETIC CLUTCH 
AMBER AND BRAKE 
With hp. rating of 4 at 1500 rpm. and incorporating 
M I Cc A a magnetic clutch and brake in its design. The clutch 
a 


Ideal insulation for Commu- 
tator Segments or other 
Fabricated Parts. 



































A Thermoset Inorganic 
Bonded Mica Plate available 
in any desired quantities in 
Sheets, Punched Segments 
or Punched Parts. 





& 
disengages the armature from the gears at the instant 
Samples for test purposes Se hiss : ; 
furnished on request with- the circuit is opened and the brake brings the output 
out obligation. Write for shaft to stop in a fraction of a second. Available with; 
See: Senemiatnn. basic motor only, basic motor with clutch, basic motor 
; e with single or double gear reductions, and basic motor 
NEW ENGLAND MICA COMPANY with single or double gear reductions and magnetic 


‘lutch. Overs ng f 8 in. and weighs 4 Ib. Can 
Incorporated clutch verall length o 1. and weighs a 


WALTHAM. MASSACHUSETTS be had in ratings of 4% hp. at 1500 rpm. 4%» at 200 
rpm. and 'g hp. at 200 rpm. Dumore Co., Racine, Wis. 


YW DYNAMOTOR CONTACTOR 
Specially designed to start and stop dynamotors used 
with aircraft equipment or for tank installations, this unit 
RODUC , 


Dependable Oakite Materials Won't Let You Down 
When Production Must Go Up! 


Specialized Oakite materials designed for the FAST, 
















thorough cleaning of parts in tanks or automatic 
machines will stand by you, hour after hour, day after 
day ... will keep your production lines moving along to 
meet increased output requirements. Engineering and 


Technical Service free to all concerns. Write for booklets. 


OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N. Y. 
Representatives in All Principal Cities of the U. S. and Canada 


is approximately 2% in. wide and 4 in. high, weighing 


OQOAKITE only 2.3 Ib. It can be mounted in any position, is totally 
enclosed with the contacts in the upper compartment 
y, l zed aR ING and the coil and plunger in the lower. Copper-lead-alloy 
contact tips are used to assure the best high-current in- 

MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT ‘ ° aca a a ‘ ‘ 
rush performance. Being good for mechanical frequen- 
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INNEAPOLIS - HONEYWELL manu- 

factures a complete line of mercury 
switches, as well as snapswitches .. . 
Because of this, and because each type 
has its definite advantages, Minneapo- 
lis-Honeywell engineers are in a posi- 
tion to make impartial and unbiased 
recommendations as to the type of 
switch best suited for each individual 
application. 


Con - Tac - Tor switches are extremely 
simple, compact, light in weight and re- 
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AS THE JOB DEMANDS 


quire very little mechanical force to 
operate them. They can be applied to 
numerous kinds and types of machines, 
and help simplify complicated linkages 
and mechanisms. 

Test samples are available to your en- 
gineers for testing under actual operating 
conditions. Write Minneapolis-Honeywell 
Regulator Co., 2810 Fourth Avenue South, 
Minneapolis, Minnesota . . . Canadian 
Plant: Toronto. European Plant: London. 
Company owned branches in 49 cities. 


PURPOSE 
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AN ALTERNATE FOR NON-FERROUS METALS 
IN MANY WAR PRODUCTS ..... 


a Electro-coated Thomastrip permits smooth, 
economical production. Thomas cold rolled 
| strip steel coated with brass, zinc, nickel, 
copper, and tin obviously permits a tremen- 
dous saving of these vital non-ferrous metals. 
Being specialized producers of cold rolled 
strip steel, Thomas meets specifications accu- 
rately and dependably. Look over your war 
products now and investigate the advantage 
of using coated Thomastrip. Use the broad 
experience of Thomas engineers who have 
solved many problems of finish, temper, ete. 
They will gladly help you. Write, send spec- 
ifications or samples today. 


Always Laboratory Approved 
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THOMASTRIP 
1S AVAILABLE IN 


BRIGHT FINISH NOT COATED, 
HOT TIN COATED, ELECTRO 
COATED WITH NICKEL, ZINC, 
COPPER, BRASS 
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' phosphate, sodium metasilicate, caustic soda, soda ash, 


cies of 5 to 55 cycles per sec. at a maximum of %» in. 
amplitude (¢ in. total travel) applied in any direction, 
this contactor meets rigid vibration requirements. 
Single-pole, normally open contacts are designed to stay 
open when the coil is not energized and closed when 
the coil is energized even when the contactor is sub- 
jected to a linear acceleration of 10 times gravity applied 
in any direction. Corrosion resistant, the contactor is 
suitable for use in ambient temperature ranging from 
60 C. to 440 C. General Electric Co., Schenectady, 
New York. 


SAFETY TRANSFORMER 


Where inflammable materials are stored, or in process, 
and where high voltage sparks might lead to consider- 
able damage, this 
safety transfor- 
mer provides a 
compact, source 
of 32 volt energy 
through connec- 
tion with any or- 
dinary 110 volt 
ac. circuit. Heav- 
ily insulated 
throughout and 
approved by the 
Underwriters’ 
Laboratories. 
Mounted in one 
end of the unit 
are dual polarized secondary receptacles for two 32 
volt ac. extension lines and a plug-in for inspection 
lights. Acme Electric & Mfg. Co., Cuba, N. Y. 





REVOLVING FIELD GENERATOR 


Compact, smooth-lined, revolving field, ac. generator 
available in sizes from 71% to 75 kva., 4, 6, or 8 pole, 
1800, 1200 or 900 
rpm., 60 cycle (cor- 
responding speeds 
for other frequen- 
cies) for belt or 
coupling drive or 
flange mounting. 
Wound for various 
standard voltages 
and built to meet 
AIEE and Nema 
regulation stan d- 
ards. Century 
Electric Co., 1806 Pine St., St. Louis, Mo. 





REPLACES CHLORINATED SOLVENTS 


Assists aqueous alkaline solutions in certain applications 
to replace some of the chlorinated solvents now scarce. 
This finely divided, uniform powder is available in prac- 
tically unlimited quantities at a lower cost than the com- 
mon emulsifying agents used by the metal cleaning in- 
dustry. Suggested for use in conjunction with trisodium 
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IMPOKIANT 
NOTICE 


THE SUPERIOR ELECTRICAL 
PROPERTIES OF THIS PLASTIC 
MAY HELP YOU RIGHT NOW! 


Beetle“ is Available for All Essential Civilian and Wartime Applications 


RIGHT NOW Beetle may provide the answer to 
your needs for a plastic combining excellent 
electrical properties with necessary physical char- 
acteristics. 


CHECK THE TABLE and see for yourself how 
these properties compare with your requirements. 


IN ADDITION Beetle, a thermo-setting plastic, 
has slow-burning rate, will not support combus- 
tion. It is not subject to cold flow and will not 
soften under heat. 


FOR MORE INFORMATION, write us or get in 
touch with your molder. If you would like a copy 
of our handbook, BEETLE MOLDING MATE- 
RIALS, giving complete information, write us on 


your company letterhead. *Reg. U.S. Pat. Off. 


AMERICAN CYANAMID COMPANY 


PLASTICS DIVISION 


38 ROCKEFELLER PLAZA + NEW YORK, N., Y. 


ELECTRICAL PROPERTIES 


Arc Resistance (ASTM D-495—38T)—  120—180 seconds 


Power Factor and Dielectric Constant 


Low Frequency—60 Cycles— Power Factor Dielectric Constant 


Temperature 25° C. (77° F.) 4.0—4.9 7.6—8.2 
Temperature 60° C. (104° F.) 8.0—9.0 8.0—9.2 


High Frequency—10® Cycles— 


After 48 hours at room temperature (75° F.) 
60° R.H. 2.65—2.65 6.6—6.6 
After 96 hours in water at 75° F. 6.24—7.55 10.8—11.6 


Surface Resistivity—Megohms— 
(Electrical Testing Laboratory Report No. 138291)— 
After 48 hours at 60% relative humidity 3—10x 106 
After 48 hours immersion in water 0.02—0.11 x 106 


Volume Resistivity—Megohms—Cm.— 
(Electrical Testing Laboratory Report No. 138291)— 
After 48 hours at 60° relative humidity 106—107 
After 24 hours immersion in water 105—106 


Dielectric Strength, Step-by-Step Method (ASTM D-149—36T) 
Thickness of section 0.080" 


25° C. room temperature 300—385 volts per mil. 


PHYSICAL PROPERTIES 


Tensile Strength— 
(ASTM D-48—33) 


Impact Strength, Dynstat 
1.5 x 1.0 x 0.2 cm. 


Impact Strength, Charpy 
Unnotched bar 5" x 14" x 14” 1.2—1.4 ft. Ibs. 


5,500—7,000 Ibs. per sq. inch 


10-12 cm. kgs. per sq. cm. 





Beetle and Melmac: 
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JELLIFF WIRE CLOTH... 


‘Sp eee 8 ee ee Se Sod eee ee 


fabricated ready for assembling into your product— 
If you use wire mesh or mesh assemblies in your 
product or plant, avail yourselves of our more than 
60 years experience in weaving wire in all meshes 
and materials. 


Ask us to quote on your requirements. 


THE C. O. JELLIFF MFG. CORP. 


10 Pequot Ave. Southport, Conn. 
‘“‘Wire Products Since 1880’ 





with +400 F 
GREAT SENSITIVITY 


“Successful Operation at -70° Temperature” is a typical 
report from a prominent manufacturer . . . thus showing, 
because of its unique construction, the dependability 
of the Fenwal Thermoswitch to operate at very low 
temperatures as well as within the more usual high 
temperature range. 

If you have a control problem at low temperature 
requiring a high degree of sensitivity, we urge that you 
investigate the possibilities of this dependable, rugged, 
compact Thermo-responsive electric switch. 

FEATURES 
Definite vibrationless break. Adjustable range of operation. 


1/10° Differential. Practically no Thermal lag. Rating 10 Amp 
115V; 5 Amp. 230V. Also, 25 Amp. 115 (Jumbo) size available. 
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borax and other alkaline detergents, in cleaning metal 
prior to rust-proofing, lacquering, painting or plating. 
Hercules Powder Co., Wilmington, Del. 


SEALED, BALL-BEARING PIPE CONNECTION 


Designed to act as a positive seal at the point of trans- 
mission, when air or oil, under pressure or vacuum, 1s 
transmitted from 
al stationary 
member to a ro- 
tating member, 
or from a rotat- 
ing member to a 
stationary 
member. Con- 
sists of a shaft, 
rotating in a 
sealed double 





row ball-bearing 

mounted in the 
housing. The seal is achieved by a_ special non- 
metallic seal nose bearing against the face of the rotat- 
ing shaft. Bearing surfaces, lapped for positive seal, 
are self adjusting through a helical spring which com- 
pensates for wear, and maintains a constant and posi- 
tive seal with minimum friction. Built for long service 
and wear, it can be run continuously in either direction 
and can be reversed as often as necessary. It is suit- 
able for use at pressures up to 150 Ib. at temperatures 
up to 200 deg. F., and speeds up to 2000 rpm. Avail- 
able in five sizes with passages 14 in. to 1% in. Kellogg 
Div., American Brake Shoe and Foundry Co., Roches- 


ter, N. Y. 


AIRCRAFT RELAY 


Sturdy, light in weight and developed particularly for 
aircraft applications calling for operation at high alti- 





tudes under severe vibration conditions. Also applicable 
to tank installations. Weighing only 4% oz., the relay 
is 31 in. long, 15% in. high and 13¢ in. wide. It can 
be mounted in any position and is designed for mechan- 
ical frequencies of 5 to 55 cycles per sec. at Yo in. 
max. amplitude (14, in. total travel) in any direction. 
Altitudes from sea level to 40,000 ft. and ambient tem- 
perature ranging from —40 C. to 93% C. fall within the 
performance scope of the relay. Current rating of 25 
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Basically Prestite is a porcelain. But it is a vastly 
superior porcelain. Because of its ability to withstand 
both physical and thermal shocks, many manufacturers 
have found that Prestite is a worthy substitute for 
priority-pinched metals and plastics. 


Tests show that Prestite will withstand pressures of 45,000 
pounds per square inch. 


Like cast metals, it can be cored for complicated 
internal cavities. Prestite retains its dimensional 
accuracy, regardless of size. Neither heat nor cold will 
cause it to flow or warp. 


Dimensional accuracy is guaranteed not to exceed + ?;,"' 


per inch. In most cases tolerances will be even closer. 


Proof of its ability to stand up under punishment is 
its successful performance in such unusual applications 
as valve seats for high-speed pumps, thread guides, 
sand blast nozzles, bus separators, third rail insulators. 


Repeated laboratory tests show that Prestite has a tensile 
strength of 5,000 pounds per square inch, and a cantilever 
strength of 1,224 pounds per square inch. 
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CAN REALLY TAKE IT* 





Prestite will not weather, deteriorate or discolor. 
Completely inert chemically, oils, alkalis, and acids 
other than hydrofluoric can not harm it. Flashovers 
will not track or char it. 


Although Prestite is naturally white, it may be colored 
partially or completely by any of the available industrial 
ceramic glazes. 


This ceramic plastic... Prestite ... may be a better 
answer to many of your design problems, on the basis 
of both cost and performance. Investigate! Your West- 
inghouse Representative will be glad to help you. Ask 
him for all the facts about Prestite. Or, write direct to 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., Dept. 7-N. 


J-05134 


) Westinghouse 


rPRESTITE 
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TANCOR transformers are giving a 
good account of themselves in today’s 
defense program. This is only natural 


because Stancor’s plant facilities and 
personnel are long accustomed to the 
manufacture of special transformers to 


customers’ exacting requirements. 


Whether you are making communication 
equipment, public address systems or any 
other electronic apparatus requiring the 
use of transformers or reactors, regardless 
of how stringent the specifications may be 
Stancor will be pleased to assist you with 
your problem. 


Illustrated above are some of the various 
types of special mountings made to cus- 


tomers’ specifications. 


WRITE US FOR ASSISTANCE WITH 
YOUR SPECIFIC PROBLEMS 


e CORPORATION e 
1500 NORTH HALSTED STREET... CHICAGO 


STANDARD TRANSFORMER 





amp. at 12 to 24 volt. Meets rigid specifications and is 
corrosion proof, having passed the 200-hr. salt-spray 
test. General Electric Co., Schenectady, N. Y. 


MOTOR WITH ALL-AROUND FROTECTION 


Developed to give complete all-around protection, the 
motor has a wide, solid rib, integrally cast as part of 
the frame which 
forms an un- 
broken circle of 
protection 
around the sta- 
tor. One - piece 
cast frame and 
cast end-shields 
guard the motor 
from exterior 
knocks. More lib- 
eral use of elec- 
trical materials 
makes this motor 
internally and 
electrically 
stronger because 





current and magnetic densities are less extreme. Im- 
proved bearing design delivers smoother performance 
with full-flow lubrication and easier maintenance. Mo- 
tor is keyed to the shaft for strength and its outer sur- 
face is turned for smoothness and an accurate air-gap. 
Oil drains at bottom of bearings for easy flushing, re- 
movable end-pieces, and large conduit box for handy 
wiring. Allis-Chalmers, Milwaukee, Wis. 


TERMINAL CONNECTOR 


For electrical cable terminal connections, this terminal 
connector takes a wide range of conductor sizes, is very 





compact and is provided with serrations on cable clamp- 
ing elements on all but the small sizes. Burndy Engi- 


neering Co., Inc., 459 E. 133 St., New York, N. Y. 


SUBSTITUTE FOR ELECTROPLATING 


Concentrated enamel, of desired color, added to a clear 
lacquer comprising a finish which when applied on 
polished metals, makes them resemble copper, brass, 
bronze, color-treated aluminum and_ steel, or other 
metals. Applied by spraying or roller coating and can 
be furnished for either air drying or baking. Flat stock 
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HOW LO LORD Yess MOUNTINGS 


BONDED RUBBER 


© Protect the power plant from shock and 
© Isolate engine vibration on Towmofor industrial trucks 


; 

i Towmotor Industrial Trucks are an 
} important factor in speeding flow of 
i material to defense assembly lines. 


Front and rear mounting 
brackets showing Lord Tube 
Form V.S. Mountings before 
and after assembling under 
medium press fit. 


HESE husky little industrial trucks 

take a terrific beating as they carry 
their heavy loads over uneven factory 
floors. To cushion operating shocks and 
isolate engine vibration, Towmotor flexi- 
bly suspends its power plant on three 
Lord Shear Type Vertical Snubbing 
Mountings. The above photograph shows 
how these compact units are easily 
installed by pressing into sockets. 
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These mountings effectively prevent 
the engine vibration from reaching the 
chassis of the motor through free oper- 
ation in shear. For example, at an engine 
speed of 1500 r.p.m. and mounting de- 
flection of 3/32”, 81% of the disturbing 


TUBE FORM 
VERTICAL SNUBBING (V.S.) 


Towmotor engine, with front 
and rear mountings circled. 


vibration would be isolated. When shock 
loads, caused by starting, stopping, 
bumping, or passing over rough floors, 
are encountered, rubber snubbing shoul- 
ders of the mountings cushion the shock 
impact and the mountings accommodate 
twisting action in the chassis without 
setting-up strain in the engine members. 


Standard Lord Mountings such as used 
on this Towmotor installation are built 
in several sizes for supporting loads up to 
1150 pounds each. For lighter loads, 
Lord V. S. Mountings are made in Plate 
Form. A new bulletin has been published 
describing Lord Vertical Snubbing 
Mountings in detail. Write for your copy. 


ae MANUFACTURING COMPANY... ERIE, PA. 


245 E. OLIVE AVE., BURBANK, CAL. 
STRAIGHT TUBE SLOPING SHOULDER ~ 


280 MADISON AVE., NEW YORK 


BONDED RUBBER 
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VIBRATION 
MOUNTINGS 
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PLATE FORM MOUNTINGS 
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TUBE FORM MOUNTING 
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CERRO ALLOYS 


for Prompt Shipment 


CERROMATRIX (Melting Temp., 250° F.) For 
securing punch and die parts, anchoring machine 
parts without expensive drive fits, for engraving 
machine models, stripper plates, chucks, short run 
forming dies and other metal-working applications. 


CERROBEND (Melting Temp., 158° F.) Used as a 
filler in bending thin-walled tubing to small radii 
Easily removed in boiling water. Also used for air- 
craft assembly jigs, templates for forming dies and 
other purposes. 




























These two low-temperature-melting and expanding 
alloys are helping to speed up Froduction of war 
materials for the Army, Navy and Air Force. 





REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Machine & Tool Designing Co. 
CLEVELAND, OHIO, Die Supply Co. 
DETROIT, MICH., Castaloy Corporation 
CHICAGO, ILL., Sterling Products Co., Inc. 
MOLINE, ILL., Sterling Products Co., Inc. 
MILWAUKEE, WIS., Harry C. Kettleson, Inc. 

ST. LOUIS, MO., Metal Goods Corporation 
KANSAS City, MO., Metal Goods Corporation 
TULSA, OKLA., Metal Goods Corporation 
NEW ORLEANS, LA., Metal Goods Corporation 
DALLAS, TEX., Metal Goods Corporation 
HOUSTON, TEX., Metel Goods Corporation 
LOS ANGELES, CAL. Castaloy Manufacturing Engineers 
MONTREAL, CAN., Dominion Merchants Ltd. 
LONDON, ENG., Mining & Chemical Products, Ltd. 








CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET -~— - NEW YORK, N. Y. 








If you use resistance welding, inves- 
tigate the increased production made 
_ possible by Ohio Welding Nut and 
| Bolt Products. 
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Square Nut 






Rectangular Boss 
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PG-2 











PH-1 Bracket 


For information and samples, write to 


| THE OHIO NUT & BOLT COMPANY 
i 612 Front Street, Berea, Ohio 




















finished with certain grades can be formed after baking. 
Two-color finishes can be obtained by “relieving” op- 
erations. Colors fast to light in indoor service. Maas 
& Waldstein Co., 438 Riverside Ave., Newark, N. J. 


RESISTANCE WELDER CONTROL 


Safety, simplicity and flexibility are combined in the 
construction of this welder control which places all elec- 
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trically-energized parts behind a protective panel, thus 
eliminating any danger of shock while timing adjust- 
ments are being made. Calibrated timer adjustments 
are completely accessible on panel front. A separate 
pneumatic timing device for each step of the welding 
cycle is provided with periods from 3 to 100 cycles. 
Square D Co., 4041 N. Richards St., Milwaukee, Wis. 


IDENTIFICATION MARKERS 


To identify wires for installations, carry instructions, 
warnings, patent numbers and manufacturer’s identifica- 





tion. Applied without moistening, they permanently 
adhere to any smooth surface, never pop off, even 
under extreme heat or humidity, yet may be easily 
pulled off without leaving a mark. Available blank or 
printed to specification. Avery Adhesives, 451 E. 3 
St., Los Angeles, Calif. 
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normal starting current 


Normal torque, 
low starting current 


High torque, 
low starting current 


High slip 


Low starting torque, 
normal starting current 
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Governor control 
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electrically-energized products (large or small; 
for defense, industrial, commercial or domestic 
purposes) may be well-informed regarding those 
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power sources offered by advertisers in ELEc- 
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polyphase), de., universal or torque motor 
classification (by letters A, B, C, D or E, as 
indicated) and you can instantly identify the 
variations in which these are made available. 
Thus, either the complete offerings of an indi- 
vidual manufacturer or the availability of any 











of the group of motor makers is quickly known. 
For any such additional information as 
may be required, qualified readers are invited 
to write our Director of Reader Service. 

For the addresses of companies herein 
listed please refer to the “Guide to Buying” 
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Hex-Socket Screws Offer Electrical 
Manufacturers These Urgent Advantages 


(1) ECONOMICAL CONSTRUCTION: Allen Hollow Screws 
open a way to substantial savings in materials because of their 
tremendous strength and gripping power, — which make pos- 
sible the use of smaller sizes of screws, smaller flanges and light- 
er parts. 


(2) IMPROVED DESIGN: Use of small screws and parts, in 
turn, permits more compact designs that improve both the ap- 


pearance and handiness of machines, appliances or apparatus. 


(3) WELD-LIKE SET-UPS: These screws, made from special- 
analysis alloy steel (ALLENOY ) scientifically heat-treated and 
precision threaded toa high Class 3 fit, hold parts together witha 
grip that defies vibration. 


(4) EASE OF ASSEMBLY: With the handy hex keys, ALLENS can 
be set up quickly in hard-to-get-at places where open end 
wrenches cannot be worked. For added convenience in using the 
smaller sizes, the screws can be held on the end of the key and 


threads started in the tapped hole with no finger manipulation. 


(5S) LOW MAINTENANCE: The hex socket principle eliminates 
worn, burred slots and rounded, battered heads. With ALLENS 
adjustments can be made indefinitely without damage to the 
socket hole so long as old, rounded keys are not used. Replace- 
ments are practically never necessary for any other reason since 
every ALLEN screw is guaranteed perfect, being instrument- 


tested at every stage and inspected manually and visually. 


Call on your local Allen Distributor for samples and advisory service. 


THE ALLEN MFG. COMPANY 


HARTFORD, CONNECTICUT, U.S. A. 





PRODUCT WIRING CHANGES 


Continued from p. 94 


insulation are glass and various synthetics. Of the 
latter, however, some are composed of materials which 
may be considered strategic and become restricted but 
others should remain generally available. Constituents 
of such “strategic insulations” are largely those which 
have heretofore been obtained from foreign sources and 
include asbestos, copal, mica, rubber, shellac, silk and 
tung oil. Critical materials, also scarce but which may 
be obtained from domestic sources are formaldehyde, 
methanol, phenol, phthalic anhydride, polyvinyl acetate 
and chloride, steatite and toluol. 


Rubber Substitutes. Prominent in the type of in- 
sulation most commonly used for general purposes and 
particularly suited to pathway insulation has been the 
rubber coverings known as code, moisture-resistant, 
performance, and heat-resistant (known by the code 
designations as types R, RW, RP and RH) which are 
composed of varying grades of Para rubber with an 
outer coating of moisture-resistant, flame-retardant, 
fibrous covering. Due to the present scarcity of natural 
rubber such insulations are definitely restricted. The 
product maker should consider these synthetic insula- 
tions of a rubber-like nature. In many forms these 
possess characteristics which are practically equal to, or 
even superior to, those of natural rubber. Since they 
are not actually rubber, it is preferable to classify them 
as “synthetic rubber-like” insulations. 

One of the common types of such conductors consists 
of an insulation of plasticized polyvinyl chloride which 
is both oil and water resistant and will not support com- 
bustion. This is furnished in a variety of colors which 
makes it desirable for controller and other complex con- 
nections. 

This synthetic insulation material is listed by the 
Underwriters Laboratories as Type SN and is suitable 
on voltages up to 600. It is particularly adapted to such 
wirings as those of machine tools, batteries, coils and 
motor leads and may often be used where oil or certain 
chemicals would be destructive to rubber. This repre- 
sents a typical synthetic rubber-like conductor coating 
various makes of which are obtainable under different 
trade names. In the consideration of the use of any of 
these conductors, it is well to consult the manufacturer 
for specific data since restrictions on any specific com- 
position may temporarily render such material unavail- 
able but for which adequate substitutes may be offered 
later on. 

Other synthetic rubber-like compounds, which in 
many cases may be used as satisfactory substitutes for 
rubber insulation, are made from acetylene gas which, 
in turn, is produced from coal and limestone. Such in- 
sulation has longer life and better heat and oil resistance 
than natural rubber, is not inflammable, and is consid- 
ered superior to rubber. Such insulations cost about twice 
as much as those of natural rubber which would indicate 
a continuance of the use of rubber, when obtainable, 
but they afford practical substitutes. These synthetic 
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Increasing Century 
Production Capacity 





Improved Methods — Not Plant Expansion 


Thanks to more than two years of careful planning 
Century is meeting war production demands! 


Since September of ‘39 Century has been planning its production 
facilities and methods to keep pace with the ever-increasing demand 
for the types and horsepower ratings of motors we knew would be 
needed for defense and war efforts — without plant expansion! 

Wherever electric motor power is a factor in operating war 
machines — or in producing them — you'll find Century able to 
supply AC or DC Motors and Generators needed for the World 
War effort. 

Call in your nearest Century Motor Specialist — you'll find him 
experienced and cooperative. He’s working for Victory, too. 


CENTURY ELECTRIC COMPANY 


1806 Pine Street St. Louis, Missouri 


Offices and stock points in principal cities 
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One of the Largest Exclusive 
Motor and Generator Manu- 
facturers in the World. 
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PROTECTIVE COATINGS 


are in use on many 


WAR PRODUCTS 


made by the Electrical Industry 


@ Crystallizing Finish 
(A-2 or better priority ) 


Rip-pls (Wrinkle) 
Finishes 
Black Baking Japans 
Rubber Finishing 
Japans 


Vitra Carlite 
a Synthetic Finish 


@ Government Speci- 
fication Coatings 


Zinc Chromate Primer 
Lustreless Olive Drab 
Enamel Olive Drab 
Lacquer Insulating 
Varnish etc., etc. 


Such Coatings guar- 
anteed by us to meet 
the required Specifica- 
t10Nn. 


Ask for method of application, 
prices and delivery. 


HILO VARNISH CORPORATION 


42 Stewart Ave. 
Chicago, Ill. 


Brooklyn, N. Y. 
Boston, Mass. 








rubber-like materials are suited to the replacement of 
other protective coverings such as fabrics and natural 
rubber compounds. 

Glass, made from materials readily obtained from 
domestic sources, offers a form of insulation which is 
less likely to be effected by defense limitations than are 
many of the natural and synthetic types of insulation. 
The glass is made as threads of continuous material of 
great length by mechanical drawing of the molten glass, 
the resulting filament having the general resemblance 
to natural silk or rayon in the manner in which they are 
later processed. Or it may be employed in the form 
of staple fiber which is produced by steam drawing of 
the molten material into fibers from 4 to 18 in. length 
which have a resemblance to cotton or worsted fibers 
in their subsequent processing. 

In either form, these fibers are inorganic and free 
from metal oxides. They are incombustible, durable 
and non-absorbent. The glass fibers may be woven 
into tapes, braids or cloth which are employed in the 
insulation of motor windings and magnets. In path- 
ways it is used as wire insulation in the form of woven 
tubings or sleevings. In these forms, the smooth sur- 
face render them easily applicable for use as additional 


protection for bare or enameled wires and for covering 


those parts of fabric-insulated wires from which the 
fabric may have been stripped back for making joints 
or connections to lugs. Such sleevings may be ob- 
tained in a variety of colors to prov ide easy identifica- 
tion when used with connections for radios, loud speak- 
ers, controllers or other complicated wirings. 

Insulation of glass fiber will withstand temperatures 


| in the vicinity of 343 deg. C. (650 deg. F.) which is far 


higher than the maximum temperatures as shown for 
the other forms of insulation in Table I. This factor 
may not be of as great importance in the general con- 
struction of pathways as for other insulating purposes 
but the other characteristics of glass, suiting it for use 
under conditions of operation where excessive damp- 
ness, high ambient temperature and rough handling will 
obtain, make it particularly suited to pathway purposes. 
Plastic Insulations. Much employed in the construc- 
tion of internal pathways are insulating tubings and 
sleevings made of extruded plastics.* These are slipped 
over the connecting wires and the lugs where connec- 
tions are made. They may be applied to bare wires or 
to those which are enameled but for which an additional 
protection is desired. Tubing for such purposes is 
made from a resinous base plasticized with one or more 
of the vinyl compounds or of vinyl chloride base mate- 
rial. These compositions, which are plastic, are ex- 
truded in tubular form, have a high heat resistance, a 
good dielectric strength, whether dry or wet, and present 
excellent resistance to the action of acids, alkalies and 
solvents. They may be obtained in a variety of colors 
for identification when used on complicated connections. 

Various makes may be obtained in sizes from No. 20 
up to % or 1 in. diam. and are widelysused in insulation 
of small wirings as found in radios, meters and appli- 
ances as well as for automobile and aircraft wiring. 

A special type of plastic tubing which is formulated 
to provide extra resistance to brittleness at sub-zero 
temperatures is particularly suited for aircraft applica- 


* See, ““Pre-Formed, Pre-Finished Plastics Simplify the Job,” 
March 1942. 
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These high speed Torpedo Boats are 
vital for victory, and hell for Hitler. 
Some place within them is a bit of 
Chromel resistance wire. Inthese boats, 
otherwise, are also goodly amounts 
of nickel and chromium. Hence it is 
clear why Chromel is scarcely avail- 
able for domestic use. But to forego 
the conveniences that Chromel has 
brought to millions of homes for so 
many years, is not a sacrifice. It is a 
willing contribution from you and us, 


all of us wishing we could do more. 


HOSKINS MANUFACTURING COMPANY - 


MAY 1942 
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Chromel is not available for domestic use, due to the 
demand of war production for Chromel, and nickel and 
chromium. Please bear with us. 


DETROIT - MICHIGAN 
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How to mark the 
NEW PLASTIC NAMEPLATES 
to meet war contract specifications 


To conserve critical metals and to assist speedy 
execution of war contracts, the Navy Depart- 
ment, Bureau of Ships, has released new speci- 
fications for nameplates stressing the use of 
plastic materials. 
To comply with Navy and other war con 
tract specifications the use of our 


q HUSKY 6 EMBOSSING MACHINE 


is indicated. This equipment, in your plant, 
| exceeds requirement for speed; meets ex- 
‘a pressed preference for indentation (with or 
without color); meets specification for perma- 
nency, legibility, latitude in use of phenolics 
and laminates, economy, and for quick changes 
in long or short runs of original legends to 
include additional or supplementary legends 
for identification or instruction. For complete 
information ‘phone, wire or write. 
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WIRE: in coils for spring 
manufacturers; Flat wire, in 

coils or lengths; Tinned binding. 

for armature work; Binding wire 
(round), dead soft to any temper re- 


quired; Straightened (round), in lengths. 


SHEETS: in rolls; Slit sheet metal, tinned 
both sides—in various gauges and tempers 
covering a broad range of uses. 


SHEETS - RODS - WIRE - ROPE - INGOTS - CASTINGS - BUSHINGS 


THE PHOSPHOR BRONZE SMELTING COMPANY 


“Original Manufacturers of Phospbor Bronze in U.S. A.’’—Established 1874 
2212 Washington Avenue Philadelphia, Pennsylvania 
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tions where such temperatures are encountered at Ingh 
altitudes. This particular type of extruded tubing has 
attained popularity because of its transparency which 
permits wires and connections to be seen. 

Varnished Cambric. 
material, 


As a high grade of insulating 
varnished cambric is employed in a wide field 
of applications such as cable construction, line wiring, 
motor winding and slot protection, condensers and 
transformers. In general practice this form of insula 
tion is less used for the internal pathways of electrically 
actuated products since it is suited to higher dielectric 
strength than are those conductors, especially built for 
such work, which are rated as employable for 600 volts 
which is the maximum voltage used in most of the prod- 
ucts here under consideration. In such applications it 
may, however, be used as a wrapping to apply over 
joints and connections but, when so applied it is usually 
in the form of tubing in which form it provides a most 
satisfactory extra covering for enameled wires, or for 
the protection of bare wires. 

Such tubing, which is thoroughly impregnated and 
varnished, is made in sizes having an inside diam. suited 

No. 20 wire up to 1 As the varnish coating is 
applied to both the inside as well as the outside, such 
tubing slips easily over the wires with which it is used 
and permits rapid snaking or fishing. This tubing is 
suited to applications involving high temperature bak 
ing or to continuous exposure to elevated temperatures. 
It is slow burning and is employed for applications in- 
volving the use of hot potting compounds as poured for 
sealing purposes. Varnished cambric tubing is regularly 
supplied in the usual black and yellow finishes although 
other colors are obtainable on special orders. 

Tubing of this material is permanently flexible and 
can be bent to small radii which makes it desirable for 
the insulation of wiring where the elements are closely 
integrated so that short and sometimes abrupt bending 
occurs. 


Synthetic Fabric Insulation. Nylon is coming into 
considerable use especially for magnet and motor wind- 
ings since, for an equivalent current-carrying capacity, 
it reduces the space required for the winding by about 
10 to 15 per cent. This fact is not of importance in 
most connecting pathways but, as it provides an insula- 
tion which is resistant to abrasion and cracking, has 
good dielectric strength and is not adversely affected by 
moisture, temperature or the action of such chemicals 
as are ordinarily encountered, it offers a substitute for 
the insulations of natural materials that will often suit 
it to use for internal pathways. 

Bead Insulation. Some pathways are desirably of 
bare, or enameled, wire and because of rough usage 
some form of mechanical protection is advisable. At 
the same time, the wires of these pathways must have 
an extreme flexibility necessitated by repeated move- 


| ment of one or both of the elements which they connect. 


For the insulation of such pathways, insulating bez yr 
may be used with satisfaction.* They are formed « 

steatite, porcelain or glass in the shape of short ides 
which are pierced with a central hole to permit the in- 
sertion of the wire to which they are applied. Each 
bead is rounded at one end and cupped at the other, 


* See, “How to Specify 


Porcelain for Best Results,” Au- 
gust 1941. 
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Accustomep AS WE ARE to constantly improved design 

. . what could be more commonplace to the average 
American citizen than a fine, streamlined table-model 
radio? 

Yet wire that radio for short wave reception . . . distrib- 
ute it throughout South America ...tune it to our good- 
neighbor broadcasts—and you're helping to write the fu- 
ture history of Pan-American commercial relations... 
bringing the broadcasting studios of New York as close 
to Rio as Copacabana beach! 

But let John Vassos tell you about this “commonplace” 
table-radio... 

Collaborating with the RCA Manufacturing Co., Inc., 
I designed this radio set especially for use in Latin 
America. In experimenting with different materials for 


the housing, we finally selected a Durez plastic. It met 


DUREZ...plasties that Jit the job 


JOHN VASsSOS, Industrial Designer 


every design requirement; proved 
particularly economical on a mass- 
production basis; possessed the dura- 
bility to withstand the rigors of deep- 
water transportation and the extreme differences in cli- 
mate between points of manufacture and distribution. 
Not only were sales outstandingly successful, but also we 
were able to establish a definite Latin American preference 
for aU.S. radio over competitively priced foreign sets.” 


To business and industry... planning for greater Pan- 
American trade after the Victory... this radio points up 
Durez plastics afresh as the materials of “tomorrow.” 
Their versatility and efficiency are understood in any lan- 
guage. Would you like to keep abreast of plastics devel- 
opments? A request on your letterhead will bring Durez 


PQP,YICTORY 


Plastics News to your desk every month. 





DUREZ PLASTICS & CHEMICALS, INC. (BUREZA 1165 WALCK ROAD, N. TONAWANDA, N. Y. 
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CONDUCTION SERIES WOUND AC-DC 
1/300th TO 1/10th H. P. 
INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 
WITH AND WITHOUT BACKGEAR 


In applying a motor to a new or an old 
product you must have, above all, correct 
engineering as it relates to your specific 
application, plus dependability and right 
price. 


There are no stock types in SIGNAL 
Motors. Every application is considered 
special and the motors are built accord- 
ingly, whether the quantity involved is a 
sample or many thousands. 


That is the reason SIGNAL is recognized 
as a specialist in the small motor field. The 
motors are developed to meet your par- 
ticular needs. 


SIGNAL has been suc- 
cessfully producing frac- 
tional horsepower motors 
for others since 1892. We 
can do it for you. . . what 
are your requirements? 





SIGNAL ELECTRIC MFG. CO. 


Offices in Principal Cities 
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forming a ball and socket joint, so that they nest closely 
together but provide a high degree of flexibility. Being 
made of refractory material, they will withstand a high 
degree of temperature as well as affording strong pro- 
tection for the wire against injury from normal usage 
as well as from abuse. 


ONDUCTORS, with their insulating coverings, 
c are of course the main elements of internal path- 
ways requiring the product maker’s attention but along 
the way from the incoming lugs to the main elements 
of the product there are minor elements which should 
not be overlooked if the integration of the pathway as 
a co-ordinated whole is to be successfully achieved. 

Important among these elements are the protective 
devices which may take the form of fuses or thermal 
overload relays.* In many cases such protective devices 
will be incorporated as built-in parts of the controller 
and will be served by the controller connections rather 
than as a separate element of the product’s pathway. 

For connecting the wiring to the various elements, 
numerous forms of lugs will be involved and a careful 
study of the types available will often provide the prod- 
uct maker with many ways in which small economies 
which will total a considerable saving may be accom- 
plished.7 

After the assembly, there will be opportunities to add 
to the completeness of the pathway by the application 
of tapes to any element of the pathway for which addi- 
tional protection is desirable beyond that afforded by 
insulation with which the conductors are covered. Such 
tapes are provided in a large variety of forms from 
which such choice may be made as will best accomplish 
the particular purpose.t 


* See, “Circuit Protecting Devices for Your Product,” Janu- 
ary 1942. 

+ See, “To Link Product Wiring and Component Parts,” 
April 1940. 


£ See, “Tapes for Every Insulation and Product Need,” Sep- 
tem ber 1940. 
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mand exists for flashlights for use in blackouts, etc., 
etc., and the order is intended to permit in various ways 
a continued normal production only. Restrictions do 
not apply to governmental or anti-Axis orders. 


Lamps and Shades Curtailed. All types of floor, 
table, bed and portable lamps and shades have been 
restricted by WPB to 60 per cent of 1940 production 
(as of May 1) and the restrictions apply not only to 
lamps and shades but also to sockets, separate switches, 


| plugs or lamp cords, the purpose being to prevent a 
| manufacturer from building into a lamp more sockets, 


switches, plugs or cords than he used in the manufac- 
ture of similar lamps in 1940. The order also restricts 
the length of lamp cords. The latter may not be 
longer than 8% ft. for floor lamps or 7 ft. for other 
lamps and may be of no greater size than No. 20 with 
1/64th or 1/32nd insulation. 
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Utilize the electricai and mechanical 
properties of this insulation material. 


Even though materials are becoming increasingly 
scarce, resourceful engineers and designers are find- 
ing new ways and new substitutes to meet their 
requirements. One material finding wide accept- 
ance in essential industrial applications is BRANDY- 
WINE—possessing innumerable advantage-factors. 
It offers high dielectric and mechanical strength, 
extreme resistance to acids, moisture, alkalis, heat, 
rot, corrosion, etc. More important is its excellent 
machining and working qualities, with cracking, chip- 
ping and splitting practically impossible. Investi- 
gate BRANDYWINE today; discover why it is 
earning a reputation as an all-round material for (1) 
an insulation material, and (2) a substitute for metal. 
If you have your own fabrication facilities, 
BRANDYWINE fibre tubing is available in standard 
lengths or by the foot. 


WRITE FOR FREE VULCANIZED FIBRE DATA BOOK 
The BRANDYWINE Data Book L-12 has been compiled 


especially for your guidance in meeting presentday emergency 
problems. A copy will be sent promptly on request without 
obligation. 
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PLASTIC 


A 


IN A HURRY! 





e NO MOLDS REQUIRED! 
e CLOSE TOLERANCES! 
e QUICK DELIVERIES! 


We fabricate all types of Insulators, Panel Boards, Switch 
Handles, Washers, and other Electrical Parts from SHEETS, 
RODS, and TUBES, in all materials, including: 


LAMINATED BAKELITE, TRANSPARENT METHA- 
CRYLATE and CAST PHENOLICS. 


We have solved tough production problems for 26 leading 
national companies — employing plastic parts in many 
previously unheard of applications. We can help you solve 
your plastic or metal parts problems. 


RUSH BLUEPRINTS OR SAMPLES TODAY 
FOR QUOTATIONS AND DELIVERY DATES! 


CREATIVE PLASTICS CORP. 


963 Kent Avenue 








\erovox pioneered the 


high-capacity electrolytic 
capacitor for motor-start 
ng. 

+ 
Aerovox has supplied the 
major portion of _ all 
motor-starting capacitors 
in daily use. 


\erovox also offers you 
oil - filled capacitors for 
motor-starting, power-fac- 
tor correction and other 
needs. 

a 
Likewise the widest choice 
ot all other types of 
capacitors 

* 


Brooklyn, N. Y. 


@ Here’s the combined manual 
and catalog on motor capacitors. 
Just the practical data you need 
—diagrams, charts, formulae, 
plus complete and handy listings 
of all standard capacitor-start 
motors and their capacitor re- 
quirements. Also handy cross- 
index of Aerovox types and motor 
manufacturers’ part numbers. 


Write today for your copy of this 
useful manual and_ catalog. 
Submit your capacitor problem. 
Engineering collaboration, speci- 
fications, quotations—on request. 


ORC Ute 


EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’ 











ARC WELDER ASSEMBLY 


Continued from p. 118 


polarity reversing switch are then put in place and the 
switch with a resistor are applied to the sub-panel and 
connected. 

The starter sub-assembly is installed at the next sta- 
tion and is connected to a push button switch which is 
mounted on the left end panel. All input and output 
studs are then given a 1500 volt test to make sure that 





‘TESS and finishing touches come last. 

A—Station on the final assembly line 
at which welders, in substantially com- 
pleted form, are given a final test. A 
portable test bench, on wheels, and having 
a back panel for meters, is shown in use. 
B—Spray painting a completed welder at 

the end of the assembly line. 





there are no grounds, after which the starting switch 
is tested to see that it pulls in at 20 per cent below 
normal voltage. All leads are then examined to see 
that they are securely fastened and brushes of the 
current control are checked to make sure that they are 
free from any chips. Dials and ammeter and the shunt 
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ACCEPTED STANDARD 


Since the first application of 
Electric Heat... NICHROME 
has retained its place as the 
standard alloy for heating 


elements. 


“Nichrome’” is made only by 
y DY 


DRIVER-HARRIS (onan ) 


HARRISON. NEW JERSEY 


| Nichrome 


he the dependable heat-resisting Alloy 
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AIRCRAFT POWER PLANT 


Cn 


NOW A NEW DESIGN in cylinder head thermometers with 


able . . . EASILY SERVICED and of rugged design with a 
minimum of parts . . . NEW CASE DESIGN permits mounting 
front or rear of panel without changing existing diameter of hole 
and mounting screw dimensions for existing instrument panel 
layout; also facilitates glass replacement without special tools 
and cements. 

All DeJur aircraft products are made to conform to government 
specifications. 


Write or wire today Dept. A-8 for further information 





PRODUCING FOR 


VICTORY! 


IN 1942 AS IN 1917 


ELECTRICAL COIL WINDINGS 
TO SPECIFICATIONS FOR 


PLANES 
TANKS 
SHIPS 


RADIO COMMUNICATION — SIGNAL 
FIRE CONTROL EQUIPMENT 


Part of our production capacity, and all 
of our 25 years experience are available 
for war production. We're aiding scores 
of prime contractors to the Army—Navy 
—Air Corps and Maritime Commission. 


May We Help YOU? 
WRITE —WIRE— PHONE 


COTO-COIL CO., Inc. 


75 WILLARD AVE. PROVIDENCE, R. I. 








higher circuit resistance and greater torque than heretofore avail- | 





for the latter are then checked to insure that ratings 
are correct and that the meter zero adjustment works 
as it should do. The polarity switch is then inspected 
to make certain that it has a proper “wipe” and the 
rheostat is tried to see that it operates smoothly, the 
same being done with the current control. Finally, the 
cabinet is examined to make sure that it has not been 
marred in assembly or handling, after which the com- 
pleted assembly is ready for transfer to the main line 
on which the motor-generator is to receive its controls. 
These units are placed on skid frames and are carried 
to the final assembly line by truck. 

On the final assembly line, the first operation is to 
connect nine leads for a small current transformer of 
the protective device which acts in cooperation with a 
snap-action thermostat. Then the control box is set in 
place and fastened by screws to the supporting brackets 
on top of the motor-generator frame. Next, the leads 
from the motor and the generator are brought into the 
control cabinet and are connected to terminals there 
provided for them. Lugs used are of the non-shorting 
type having a dowel which prevents them from turning 
about the fastening screw. Where required for proper 
protection, leads are run into the control cabinet through 
circular loom. 

A ventilating fan is next applied to the generator end 
of the armature shaft and is fastened in place, after 
which a combination guard and cover is applied, clos- 
ing that end of the generator. The guard, of course, 
is provided with louvre openings through which the fan 
discharges when the welder is in operation. Exciter 
coils are next fitted over pole pieces and the latter are 
then bolted in place inside the exciter field frame. Then 
the exciter armature which, with its commutator, 
mounted on a tube, is slipped over the motor end of 
the motor-generator shaft and is fastened with a nut 
and cotter. A brush holder and brushes are then put 
in place and the assembly is fastened to the end of the 
exciter frame, after which exciter leads are connected 
as required and taped. 

Certain of the foregoing operations are followed by 
checks to see that the air gaps are correct on the motor, 
generator and exciter, after which the machine is con- 
nected to a power line and started. Then the genera- 
tor and exciter commutators are polished and brushes 
are correctly set and adjusted. During these opera- 
tions the assemblies are advanced slowly by power 
along a track conveyor and arrive at a point where 
they are ready for test. For this purpose, they are 
connected to instruments on a test bench mounted on 
wheels and designed to be moved along the line as 
may be required. 

Among the test data collected and recorded on a blank 
supplied for the purpose and afterward filed are the 
following : 

Open circuit voltage at rated speed. 

Generator field current. 

Exciter voltage and field current. 

Maximum generator output at overload. 

Shortcircuit current, maximum and minimum. 

Current and voltage with controls open. 

A 1500 volt ground test is also applied to the motor 


and generator and the commutator of the latter is tested 
with an indicator gage for run-out. When the tests 
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DEADY FOR YOUR ORDER 


all kinds of DIAMOND G LOCKWASHERS 


¥ ~ at 


HIGH QUALITY... QUICK DELIVERIES 
TO KEEP PRODUCTION ROLLING! 


You name the size . . . type . . . and amount of lock washers you want... 
we'll name the day you'll receive them. And shipments won't be long because 
our whole plant is set up on an “all-out” basis to give you the quickest possible 
deliveries on Diamond G Lockwashers. 


Diamond G Lockwashers are produced on patented machines that turn out mil- 
lions of washers daily for tanks . . . planes. . . guns. . . and ships to help 
bring a quicker victory to America. Controlled Tension is built right into every 
Diamond G Lockwasher to assure you a plus in high quality. Rapid shipping 
methods keep ‘em moving to vitally needed production lines to help keep ‘em 
flying. 

Yes, if you want quality and quick deliveries on all types of lock 

washers—including stainless steel and phosphor-bronze—send in your 

order for Diamond G Lockwashers to... 


GEORGE K. GARRETT CO. 
D & Tioga Streets, Philadelphia, Pa. 


DIAMOND G LOCKWASHERS 
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MORGANITE 


BRUSHES & SPECIALTIES 


... WHERE 
PERFORMANCE 


COUNTS! a 


running. 


Uninterrupted service in pro- 
duction is as vital to victory 
as in the implements of war. 
MORGANITE products are 
designed to embody all the 
accuracy and craftsmanship 
humarly possible to achieve 
the desired performance. 

While MORGANITE brushes 
and self-lubricating products 
are components in vital work, 
engineers and designers should 
investigate the advantage- 
factors for future civilian needs. 


Your inquiries are invited. 


A TYPICAL MORGANITE BRUSH 
APPLICATION 


Rigidly adhering to telephone circuit 
specifications of hash and ripple 
limits, MORGANITE CM5H input 
and HM6782 output brushes are used 
extensively on dynamotors, providing 
excellent commutation and long life. 


DOT ee 


3304—48th AVENUE, LONG ISLAND CITY, N. Y. 


Machine hours are as 
essential as man-hours 
today .. . MORGANITE 


em 
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are completed, band shields are supplied over the motor 
frame and the generator brushes and the shield for the 
exciter end is applied and fastened. Then the assembly 
is thoroughly cleaned, to remove any grease and other 
foreign matter and to make it ready for painting. An 
inspector moves along the line, continuously checking 
all operations. 

Near the end of the conveyor there is a booth the 
walls of which are of sheet steel and form about three 
fourths of a cylinder so arranged that the opening can 
be faced in any direction by turning the booth about 
its vertical axis. At the top, the booth is connected to 
an exhaust fan. Welders ready to be painted are run 
into the booth on the track conveyor from one side, 
are sprayed with a coat of synthetic enamel and then 
are run out the other side, after the booth has been 
turned half way around. During the spraying, the 
control cabinet (which has been enameled before as- 
sembly and requires no further finishing) is covered. 
Many of the welders are supplied with a running gear 
and a platform on which the welder is mounted, so 
as to be moved about as required in service, and this 
unit is painted to match the welder. The enamel em- 
ployed in finishing is an air-drying type but dries free 
of tack in about two hours, after which completed 
welders are ready for crating and shipment. 


METERS — INSTRUMENTS 
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mitter, and a single electromagnet at the receiver—all 
in series. Small synchronous motors are located at the 
transmitter and at the receiver. The position of the 
actuating means at the transmitter determines that part 
of each 15-sec. period during which the transmitter 
contacts shall remain closed which, in turn, determines 
the position of the pen and pointer on the chart at the 
receiver, as in one type of flow meter or liquid level 
recorder. 

In all such instruments, for whatever purposes, an 
equation expressing the value of some quantity, as C, 
is translated into terms of position or displacement and 
then transmitted to the receiver where the indication 
or recording is in terms of the original quantity C. 
Such displacements may be linear or angular. Even 
changes in pressure involve slight displacements. Thus 
changes in pressures of fluids in general, or changes 
in levels or positions of fluids and solids will cause said 
pressures or positions or levels to be indicated or re- 
corded by electromagnetic instruments, or controlled 
through contact-type instruments. 

Electric strain gages measure either static or dy- 
namic tensile, compressive, or bending stresses, as in 
aircraft structures in flight and gun carriages and recoil 
mechanisms. 

Electric pressure gages follow the changes or pul- 
sations of rapidly varying pressure as great as 15,000 
lbs. per sq. in and as low as 1 in. of water. 

Electric gages also measure film thickness, as of 
paint, tension, eccentricity, profile, limit, etc. 

All of the foregoing instruments are available. 

Various achievements in electronic measurement and 
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FINISHING CONTROL 
offers absolute uniform- 
ity through mechanized pro- 
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aid GOOD HEATING APPLIANCES and apparatus need the kind of insurance 
re provided by ELEMITE .. . the insulation with 5 POINT control. Adds 
led nothing to your costs but definitely enhances market value of your product. 

Clean, smooth and rugged, ELEMITE withstands thermal shock .. . reflects 
s rather than absorbs heat. It is wear resistant . . . has a hard, tough surface. 
oa ELEMITE is precision formed in the most intricate shapes to exact dimen- 
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When your problem involves the use and 
application of Parts Like These—Springs, 
Small Stampings and Wire Forms—in your 
products, Hubbard's experience over more 
than 30 years in manufacturing thousands 
of different types and forms can assist you 
materially Feel free to call or write for 
suggestions on the kind of metal to specify 
for them, on the form and shape best suited 
for your product and application, and how 
they may be expected to function. 


Y _M-D-HUBBARD SPRING CO. 


572 CENTRAL AVE. « PONTIAC, MICH. 
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How to Economically Design / 
q \aud Apply Parts Like These 

















control, such as measuring currents of the order of 
101+ amp.; high-frequency voltages of the order of 
10°° volt; thickness of displacement within 2.5 x 105 
in.; temperature changes of the order of 3 x 10° deg. 
C, and pressureless contact control, were described in a 
former article.* 


THINGS THAT AFFECT ACCURACY 


’ ARIOUS factors are related to the accuracy of 
V electrical measuring instruments. These include 
the general type of instrument, its cost, the portion 
of the scale where the indications are read, the amount 
of damping, ambient temperature, extraneous magnetic 
fields, wave form, insulation ratings, vibration, humid- 
ity, corrosive atmosphere, and barometric pressure, 
although many of these have little effect on commercial 
instruments. 

Accuracy is expressed in terms of per cent at full 
scale indication. On high-accuracy instruments, as port- 
ables, a mirror quite often is used in conjunction with a 
knife-edge pointer to avoid parallax of the scale reading. 
In some commercial instruments, the scale plate is so 
formed that the tip of the pointer is on the same plane 
as the scale markings which, with the rounded shape of 
the pointer, eliminates parallax errors. 

Laboratory and portable standards may have an 
accuracy of % of 1 per cent or better in the permanent- 
magnet moving-coil and electrodynamic types, accord- 
ing to the model. On testing portables the accuracy 


| may run from 1 to 2 per cent or better, according to 


model, hence cost, although often from % to 3% of 1 
per cent, while an accuracy of 1 per cent may be ex- 
pected in switchboard instruments, except for thermo- 
couple (about 2 per cent) and copper-oxide-rectifier 
(about 5 per cent) types. Panel instruments may have 
accuracies of from 1 to 5 per cent. The less costly in- 
struments generally have less accuracy. Manufacturer’s 
guarantees are the final guide. 

Low indications on an electrical measuring instru- 
ment’s scale are less accurate than the higher ones which 


| always should be taken even when a multi-range instru- 


ment must be specified when accurate but variable indi- 
cations are to be read. Otherwise, a single range instru- 
ment may be satisfactory, especially when the indica- 
tions are fairly high and constant, as in a line voltmeter, 
or when less accurate indications may be satisfactory. 

Damping, which may be critical or slightly less than 
critical, tends to eliminate the overshooting of the 
pointer of the instrument. A heavily damped imstrument 
responds very slowly to changes in current strength. 
Time of response and per cent overshoot indicate the 
degree of damping. 

Ambient temperature, as the internal temperature of 
the housing of the instrument, up to 115 deg. F. is about 
the limit for high-sensitivity copper-oxide rectifier in- 
struments on ac., whereas many commercial instruments, 
including ac., de., and radio frequency indicating instru- 
ments, will operate successfully at ambient temperatures 
up to 150 deg. F. without damage, but better accuracy 
results at ordinary room temperatures. In some in- 
stances, ac. instruments may require better ventilation 


*“Electronic Ways Offer Some Plus Values Now,” ELec- 
rRICAL MANUFACTURING, May 1941. 
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Arc Resistant Formica 


Arc resisting grades are available in 
all the usual types of Formica—paper 
base, muslin base, Fiberglas grades. 
Each of these grades is available in sheets, 
tubes and rods and can be machined 
in the usual way to produce insulating 
parts of antennas, and other high vol- 
tage radio apparatus. In all other 
qualtites this arc resistant grade offers 
values approximately equal to the 
standard grades of Formica. The arc 
resistance is accomplished practically 
without sacrifice of any other useful 
quality. 
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Formica for DEFENSE 


Ignition parts of American tanks, planes and motor vehicles are 
made at the Formica factories. So are control pulleys for air- 
insulation for signalling and communications apparatus, 
machined parts for devices of all kinds. Four fifths of Formica’s 
production is now devoted to war work. 


planes, 


Z fed fe 
CL 1140124, 
AR ccelerated war time research on materials 
and processes has made it possible for Formica 
to produce a new grade of laminated material, 
emphasizing the important quality of arc resis- 


tance, which greatly exceeds any material of 
the type ever produced before. 





Previous grades, used for electrical purposes, 
subjected to the American Society for Testing 
Materials. Test for Arc Resistance D-495-41 stood 
up without breakdown for from 13 to 18 seconds 
in the various grades. 


Similar tests on the Arc Resistant Fiberglas grade 
will take it from 130 to 190 seconds—or approxi- 
mately ten times as long. 


Let us send you engineering data and prices 
on arc resisting grades. 


THE FORMICA INSULATION CO. 
4638 SPRING GROVE AVE., CINCINNATI, OHIO 
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“Sub” Service... 





Dead in the cross-hairs—a hiss—a 
century of suspense—then ‘‘Caar- 
oomph!” Another Axis warship slith- 
ers to its doom! This U. S. “Sub” 
Commander has earned his moment 
of self-satisfaction. Against a dist- 
ant, swiftly moving target—the per- 
fect coordination of his crew and the 
“hairline accuracy” of his aim have 
paid off again for Uncle Sam! 


In Your Product... 


SYNCHRON “600” 
TIMING MOTORS 


‘Hairline accuracy” is important in your pro- 
duct, too! Synchron “600” Self-Starting Timing 
Motors are designed and made to deliver the 
exact amount of power your product requires— 
with clock-like precision! 


Shafts, gears, pinions, and 
bearings are manufactured 
to precise standards for a 
perfect fit. A sealed-in life- 
time oil supply saturates all 
moving parts. This assures 
less wear—smoother oper- 
ation—longer life and “‘Aair- 
line accuracy.” 


Synchron “600” Timing 
Motors are small (only 
234” x 156”), yet they can 
pull up to 8 oz. direct load 
continuously at 1 RPM. 
Made in speeds of 1 to 
300 RPM. 


SEND FOR THE NEW SYNCHRON ENGINEERS MANUAL 


This useful illustrated manual shows how readily Syn- 

C0 chron “600” Timing Motors can be used to power clock 

és movements, action sign controls, stoker and heating 

209655 controls, timing machines and switches, electro-cardio- 

Tiny \~ graphs, and a multitude of other products. Write for 
your personal copy today! 








"HANSEN MANUFACTURING CO. 
PRINCETON INDIANA 





than de. instruments because of the greater amount of 
energy (hence losses) required for their operation. 
Compensation for low-temperature aircraft (etc.) oper- 
ation usually results in a sacrifice of some kind. 

External magnetic influences, which include the prox- 
imity of magnetic materials, as panels, and leads carry- 
ing strong currents, tend to interfere with the accuracy 
of electromagnetic instruments unless they are shielded 
properly. Thus unshielded permanent-magnet moving- 
coil instruments interfere with each other if mounted too 
closely together and may be permanently damaged for 
accuracy if too near an ac. power cable carrying a strong 
current. In general, straight conductors should be 
spaced 6 in. or more from an unshielded instrument for 
each 50 amp. carried thereby. Working rules for un- 
shielded instruments are: Min. spacing (in.) = 0.12 X 
current strength (amp.) ; max. amp. = 8.3 X spacing 
(in.). The rules for shielded instruments are: Min. 
spacing (in.) = 0.016 X current strength (amp.) ; 
max. amp. = 63 X spacing (in.). 

It is well to consult the instrument manufacturer 
when mounting two or more instruments fairly close 
together, giving complete information as to plans which 
includes the thickness of the metal panel. 

Wave form, even in certain kinds of direct current, 
can make a great difference in the indications of instru- 
ments. 

Insulation ratings refer chiefly to panel-mounted in- 
struments. The instrument manufacturer will supply 
the insulating rating and advice regarding the ground- 
ing of his instruments. Casualty hazards always should 
be considered. 

Suppressed-zero type instruments give accurate 
wide-scale indications, as between 105 and 125 volts, for 
use on 115 volt circuits. Since the deflection torques of 
permanent-magnet moving-coil instruments are linear, 
they are perhaps the easiest to supply. It is impossible 
to supply a repulsion-iron-vane instrument of the above 
range because of the spring suppression. Even in a per- 
manent-magnet moving-coil instrument the spring is 
under a continuous stress and has a weaker restoring 
force. Since manufacturers cannot guarantee any more 
accuracy for a suppressed-zero instrument, and since 
these accuracy values are full-scale pereentages, the 
standard instrument is almost always preferable. 

Other adversity factors include vibration, humidity, 
corrosive atmosphere, and barometric pressure, but 
modern instruments are designed for satisfactory use 
over a wide range of adverse conditions so that special 
precautions seldom are necessary. Their use in the 
various branches of the armed forces indicates their 
reliability. Where they are subjected to severe mechan- 
ical shocks, resilient mountings are provided. 


SPECIFY FOR THE JOB TO BE DONE 


HERE safety and economy are important, a 

V \ continuous check on performance may be main- 
tained by instruments, as in the case of an ammeter 
used to indicate the rates of charge and discharge of an 
automobile battery. Although an automobile may be an 
expensive machine, its ammeter is one of the less costly 
forms of electrical instrument and its finish is compat- 
ible with its surroundings. Conversely, an electrical in- 
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‘THE WACALLEN COMPANY. 


16 MACALLEN STREET, BOSTON 
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ON'T let expensive dies and extra 
molding operations waste precious 
time and money. Use blank stock 
plastic panels, knobs, dials, housings, 
handles, etc., with lettering and markings 
branded on (after molding) by 
ROGAN'S deep relief process. Every 
detail as clear, sharp, and permanent as 
molded lettering. Won't scratch. Can't 
rub off. Yet the savings are enormous... 
both in time and money. 













LEARN THE FACTS! 









Rogan deep relief branding can be 
applied to any flat or curved surface 
of any size or shape. Send samples 
or sketches . . . get complete details 
and estimated costs. Your inquiry 
will receive individual attention 

































and a prompt reply 


ROGAN AUTOMATIC 
COMPRESSION MOLDING 


You can obtain Rogan deep 
relief branding as needed on 
plastic parts from your own 
stock OR obtained direct from 
ROGAN, precision molded 
to your specifications. You get 
expert designing, engineering 
and mold making service on 
long or short runs of simple 
or complex parts, produced 
ona battery of Automatic Com- 
pression molding machines. 


This process requires fewer cavi- 
ties, less set-up and change-over 
time, permits split-second tim- 
ing and fullautomatic control 
—assures better quality, greater 
precision, quicker delivery and 
lowercosts. For MOLDED parts 


2001 S. Michigan Ave. 


Save Money 
ON WAR PRODUC 


DEE 


Day 


YEU ry 


Above illustration shows 
laminated bakelite panel 
with Rogan deep relief 
branding. 





Plastic knob compression 
molded by Rogan. Sharp, 
clean lettering, shows 
Rogan deep relief brand- 
ing. 





—or BRANDED markings— See yee ay iteandeue 
WRITE TODAY to ROGAN. Co. Note Rogan deep relief branding 


on curved surfaces. 


ROGAN BROTHERS 


Chicago, Illinois 





dicating instrument used in connection with an electron 
microscope, for example, is quite a different matter. 
Here the highest accuracy in control must be main- 
tained. Naturally, instruments for such purposes are 
expensive, but necessary. In general, smaller and 
cheaper, although quite accurate, indicating instruments 
may be used for compact installations, whereas high- 
voltage and recording instruments require more room. 
Selecting the right meter or instrument for the job to 
be done is the paramount consideration. 

The kinds of instruments to be used depend largely 
upon the kinds of current and the frequency thereof 
that flows in its coil or coils. Fundamentally, they are 
either dc. or ac. instruments, but dc. may be steady, rip- 
ple, or pulsating, and the wave shape of ac. may be pure 
sine wave or one with harmonics. Then there is the 
fundamental frequency involved, which may be com- 
mercial, audio, supersonic, radio, broadcast, high, and 
ultra high. Beside the foregoing are the numbers of 
phases and wires used. 

With the foregoing in view, some successive steps in 
making the selection of an electrical instrument are: 
Whether the current is to be ac. or de.; the accuracy of 
indication; the proper full-scale range for the quantity 
to be measured ; the size of the scale, hence instrument ; 
the clarity of the scale markings and the target on the 
pointer; whether round, rectangular, fan shape, flush- 
type, or projection-type cases are required; insulation 
rating; type of finish, and cost. 

Scale size and markings.—Whereas the scale pref- 
erably should have many divisions or lines for a pre- 
cision instrument to be observed at close range, the 
scale markings or lines necessarily must be further apart 
and made heavier if they are to be viewed from a dis- 
tance, as often as desirable. If quite accurate readings 
are to be taken at a distance, the instrument must be 
larger than for nearby observation if the indications are 
variable and precision is to be maintained, or of the 
original size if heavier and more widely spaced scale 
markings or lines will give satisfactory results. The 
general rule is that, taking the relative distance for ac- 
curate reading as 1, that for approximate readings is 
2, and for rough indication 3. 

Another approximate rule is that the ratio of the 
distance in feet for accurate reading to the diameter or 
side of the instrument in inches is of the general order 
of 0.75 for similar types of scales and scale markings. 

Dials may be illuminated externally, or internally 
some cases. 

Insulation ratings are available for line voltages in 
steps up to 4,000 volts. All accessible live parts of 
electrical instruments, their cases, and panels, must be 
insulated to prevent casualty and flash-over hazards in 
connection with sufficiently high voltages. Manufac- 
turer’s insulating ratings should be observed. Instru- 
ments can be connected in the grounded side of a high- 
voltage circuit in some instances. For greater safety, 
instruments in high-voltage circuits sometimes are en- 
closed in a glass-covered compartment. 

Socket-type instruments may be “plugged in,” as 
when used in different locations at different times, or 
when complete changes in instruments are desired. 


Definite factors of flexibility are thus offered which are 


important in certain machine specifications and for 
specific services. 
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SEYMOUR 
PLATERS’ 
ACCESSORIES 



























i> 5 
SEYMOUR 
NICKEL ~ ‘ re a 
ar SEYMOUR i SFYMOUR 
PHOSPHOR BRIGHT 
EYMOUR 
BRONZE er NICKEL 
2 ANODES 4 


SINC the Emergency, “Seymour” has shipped 

Defense plants thousands of tons of non- 
ferrous alloys, anodes and plating equipment. To 
get the most out of these products, many customers 
use the free services offered by our laboratories. 
Doubtless, many more would be benefited by a 
better knowledge of the properties of the “Seymour” 
products they are using. Following reminder in- 
formation may help: 


1. SEYMOUR NICKEL SILVER is an alloy of copper, 
nickel and zinc. Fine grain, good corrosion resist- 
ance and a silvery white color make it the ideal base 
for silver, nickel and chromium plating. Takes any 
hardness from dead soft to spring temper. Excellent 
for deep draws and difficult spinning. Leaded. it 
machines freely. 


2. SEYMOUR PHOSPHOR BRONZE is an alloy of 
copper, tin and phosphorus. Highly resistant to 
corrosion, abrasion, friction and fatigue. Springs 
made of it stand almost indefinite flexure. Practically 
indifferent to thermal change in most applications. 
In all ranges of hardness and leaded for machining. 


3. SEYMOUR NICKEL ANODES are made of virgin 
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nickel, melted in the electric furnace under pyro- 
metric control and laboratory check. Outstanding is 
the “Seycast” 99%-- cast nickel anode with radial 
“anchored” grains that tend to eliminate loose nickel 
in low pH baths. Designed primarily for Bright 
Nickel, but will give excellent results in any hot 
Watts bath having a pH of 4.5 (electrometric) or 
lower. 


4. SEYMOUR BRIGHT NICKEL is an organic plating 
process free from promoter metal, stable, easily 
controlled. Utilizes the hot Watts bath and produces 
brilliant, silvery white deposits over copper and 
brass, also direct on steel. No coloring required 
after plating. The work leaves the final rinse with a 
bright deposit. 


Glad to furnish details and laboratory service on any 
product without obligation. 


SEYMOUR 


NON-FERROUS ALLOYS SINCE 1878 
THE SEYMOUR MANUFACTURING CO. 


SEYMOUR, CONN. 
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Colonial Poreelain 
Pineh-Hits for Metals 


Many new parts made of Colonial Porcelain are 
appearing that had previously been made of metals. 
New users are pleased with their uniformity and adapt- 
ability. And Colonial Porcelain has its own special 
qualities — it resists fire, fumes, rot, rust, corrosion 
and disintegration and is unaffected by most acids and 
alkalies. 

If you have parts that could be made of Colonial 
Porcelain, send us your blue prints and specifications. 
We will be glad to quote prices and advise as to 
adaptability. 


The Colonial Insulator Company 
937 Grant St., Akron, Ohio + Chicago Office: 1706 Fullerton Ave. 


Designed for New Efficiency Where 
Expense Must Be Rigidly Controlled 


COPAREX—S 


New 100% Rag 
ELECTRICAL INSULATING PAPER 


It's Tough, Flexible, Non-Chemical; True to its Pioneer Heritage! 
Built to stand up under the increased speed of war-time production. 


MANUFACTURED IN SHEETS AND ROLLS 
Write Today for Samples and Prices! 


SOUlLTAS LL ate 


PAPER CO., INC. <& 


PUA TAD TBE Cd Const wes =| Ale 4 
Factory: Rock City Falls. New York » 





ELECTRIC CONTROL TYPEWRITER 





Continued from p. 100 


an electrical movable contact, forward or reverse, to a 
stationary contact that has an electrical connection with 
a corresponding push button. The stepping of this 
movable contact is accomplished by two pneumatics, 
one forward and one reverse. The forward pneumatic 
has a direct connection with a select forward valve in 
the valve box, and steps once every time a series of 
select perforations pass over the tracker bar as the 





EAR assembly (A) with pump and motor in 
foreground. B—Side view, showing reverse 
selection canceling and selector magnet unit at 
lower right. Valve box in upper foreground. 


record is progressing in a forward direction. These 
select perforations provide subdivisions in the record 
roll, separating paragraphs, letters, or single words 
or phrases. 

In addition, the reverse stepper pneumatic is con- 
nected through a valve on an impulse canceling device 
to the select reverse valve in the valve box. This per- 
mits canceling two impulses, since the record moves 
forward to the next series of selection perforations and 
then reverses, and synchronizes the reading of a dial 
indicator, mounted next to the push buttons, with the 
actual position of the record. An electrical contact is 
made to each of these pneumatics, and it closes only 
with the final stroke of the pneumatic, completing the 
circuit for the selector magnet after the movable con- 
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YOUR VARNISH TREATMENTS 








I. a coil wound with Formex magnet wire 
the insulation is where it belongs: on the wire 
itself. The self-sufficiency of Formex wire 
permits the elimination of cotton or other 
protective coverings; and in most cases reduces 
the function of the treating varnish applied 
after assembly to the single purpose of cement- 









OF SOLVENTS 
HEAVY FORMEX 


TEST RESULTS ° HEAVY ENAMEL 
















o effect 
: . SOLVENT slight softening 7 effect 
ing or bonding. The combined effect is a reduc- Kerosene glight softening - Sati 
. . ° \ 
tion in the amount of varnish used, and a Petroleum naphtha i s oo" 1000 br 
simplification of varnish treatment. Toluol coal tar 





But more. Formex wire has high solvent resist- 


ance, and this allows the use of more efficient 
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methyl, ethyl, actyl, ve : ren 
varnishes, previously avoided because of their butyl, etc fails , ad 4000 hr 
active solvents. Xylol coal tar 
no effect 
More about varnish treatments, as well as fails no effect 
se about the other outstanding properties of en 12 gas pert fails as 
; n F- 
rd Formex magnet wire, will gladly be -— on oa no ae 
° . 2 al 
ds supplied by the nearest G-E office. Gasoline , 
General Electric, Schenectady, N.Y. (Q\R Iam: no effect 
= A Asphaltic or \ fails 
_ FORMEX WIRE IS A PRODUCT OF Cs 
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THE ALDEN PRODUCTS COMPANY 


CAN HELP YOU 
ON THAT WAR CONTRACT 


Telephone Plugs, Telephone Keys, and Connectors 
—to Signal Corps Specifications. Continuous produc- 
tion on PL-50-A (new), PL-54, PL-55 Telephone 
Plugs, J-37, J-41, J-44, J-45 and J-47, Telegraph Keys, 
as well as PL-114, SO-104, PL-P103 and PL-Q103 
Connectors and others. 


Cathode Ray Connectors—Magnal type socket with 
leads prepared to your specifications, approved for use 
at high altitudes and over high temperature range. 
New 14-prong connector just developed. 


Power Outlets, Dial Lights, Sockets, Pilot Lights, 
Adapters, Test Equipment, Tube Caps, Cable 
Assemblies, Multi-wire Connectors. 


Aldenite Wire—The New wire without rubber. 
Underwriters approved for numerous radio appli- 
cations. 


Complete Machine Assemblies Engineered. —Fac- 
simile Recorders, Aircraft Tuning Controls, etc. 





ST ie 


ALDENPROUCTS “= 


Brockton, Mass. 





THERE’S PLENTY OF 
AKRON PORCELAIN 


if you are handicapped with 
material restrictions let AKRON 
porcelain end your worries today. 
AKRON porcelain is modern, per- 
manent, uniform. Its flexibility in 
production and its immediate avail- 
ability may help you. Send us sam- 
ples or blueprint for an estimate. 


* Write for new, illustrated brochure picturing 
applications and types of AKRON porcelain AKRON, OHIO 






tact has arrived on a stationary contact that is wired 
to the corresponding push button correspondingly de- 
pressed for selection. 

The electric control consists of five rows of push 
buttons, each row having a reset button for clearing 
that row in case one or more buttons are pushed in 
error, or a new selection is to be made. The push but- 
tons, when depressed, establish the contact from the 
power source to the stationary selector plate contacts. 

A record directional switch, mounted next to the 
dial indicator, determines which direction the record 
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GECTION through 
main action bank 
(A) showing valve 
details. B—Assembly 
details of contact 
stepper unit (center) 
with pneumatic elements con‘rolling progress for- 
ward or reverse. Push button switches at left. 
Three-way, pneumatic record directional switch at 
right. C—Pneumatic relay, operated by impulse from 
tracker bar to close electrical circuit to magnet and 
effect an emergency stop. 


should progress over the tracker bar—forward, reverse 
or repeat. It is set manually in the desired direction, 
to the extreme right for forward, center for repeat of 
a paragraph or letter, and to the extreme left for re- 
verse. The shifting of the record transmission is ac- 
complished by three pneumatics. Valves for these 
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equipment as a military front. The offensive goes on 
day and night; there is no respite, no let up — service 
must be continuous 

These three types of TURBO insulation, each. with dis- 
tinct advantages to meet specific problems are finding 
wide acceptance in direct and indirect ordnance re- 
el lie-taal ale 

FLEXIBLE VARNISHED OIL TUBING—-SATURATED SLEEV- 
ING—meeting the all-purpose requirements of a sleeve 
insulation to stand guard against breakdown, moisture 
absorption — all commonly encountered acid and oil 
influences 

VARNISHED GLASS TUBING —for those applications 
where extremely high heat resistance becomes the 
above-all consideration 

EXTRUDED TUBING—where extreme sub-zero tempera- 
ture resistance to any of the effects of embrittlement 
becomes a prerequisite 


r proof ask for samples of each; also 
for new specimen board and list of 


standard sizes. There is no obligation 


WIRE IDENTIFICATION MARKERS—Any size, any color, 
any length or any marking. Strict compliance with 
Army and Navy Air Corps specifications 


WILLIAM BRAND & CO. 


276 FOURTH AVENUE, NEW YORK, N.Y. + 325 W. HURON STREET, CHICAGO, ILL 
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These Fastell ‘‘E" contacts are used 
for 24 volt, 800 break ampere D.C. 
loads in aircraft motor starting relays 
and battery circuit control relays. 


The Fansteel Contact Metal 
For Heavy Duty Service 


IN MOTOR STARTING SWITCHES 
AIR CIRCUIT BREAKERS AND HIGH 
CURRENT INDUCTIVE LOADS... 


Fastell “E” is the perfect answer to many 
a contact problem where arcing, pitting, 
wear and sticking ordinarily cause quick 


failure. 


This versatile metal, an exclusive 
product of Fansteel powder metallurgy, 
combines good electrical conductivity 
with high hardness, resistance to mechan- 
ical wear, arc erosion, sticking and pitting. 
It is being used successfully in dozens of 
applications involving high current resis- 


tive and inductive A.C. and D.C. loads. 


Test Fastell “‘E’’ on your Products: 
Interested manufacturers can ar- 
range for comprehensive tests of 
Fastell “‘E’’, or any other Fansteel 
contact metal, on their own products. 
Write for details. 


"ANS TEE! 


METALLURGICAL 
CORPORATION 


ELECTRICAL CONTACTS FOR ALL PURPOSES 
IN TUNGSTEN, SILVER, MOLYBDENUM, 
PLATINUM, FASALOY METALS, FASTELL METALS 


NORTH CHICAGO 
ILLINOIS 
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pneumatics are located in the valve box. The position 
of the directional switch determines which of the three 
pneumatics, actuated by their corresponding valves, 
will receive an impulse when selected perforations pass 
over the tracker bar. The pneumatic circuit is com- 
pleted through a nipple slide or cut-off valve right above 
the selector magnet. When this nipple valve is oper- 
ated, it interrupts the select impulse, and at the same 
time establishes an impulse with the repeat valve in 
the valve box. This cut-off valve is the only deviation 
from the original select impulse circuit. When the 
record directional switch is in center position, a second 
impulse channel provides a connection between the 
tracker bar rewind slot and the select reverse valve in 
the valve box. In either of the other two positions 
forward or reverse—there is no connection with the re- 
wind impulse through the tracker bar slot. 

The reverse selection cut-off switch is located on the 
bottom of each panel. It is an ordinary electric switch 
to cut off the circuit to the selector magnet when the 
record is running in reverse direction, making it pos- 
sible to reverse to the first selection without clearing 
the push buttons. 

The reverse selection canceling and selector magnet 
unit is mounted on the bottom of the desk, toward the 
front. It has two distinct functions: First, to cancel 
two select impulses in reverse to maintain synchroniza- 
tion of the dial indicator and position of the record on 
the tracker bar; second, to establish an air impulse to 
the repeat or transmission reset pneumatic valve at the 
time the movable stepper contact meets the stationary 
contact corresponding to the button pushed. The sec- 
ond function is independent and has no connection with 
the canceling function. 

The canceling unit consists of a round stepper valve 
which interrupts the suction from the reverse select 
valve in the valve box to the reverse stepper pneumatic 
for two steps. The first two suction impulses are 
utilized to step this round valve by means of a stepper 
pneumatic to a position whereby a suction connection 
with the reverse select stepper pneumatic is established 
when the third group of select perforations are passing 
over the tracker bar. This procedure synchronizes the 
paragraph readings as marked on the record with the 
dial indicator position before the pointer steps back- 
wards. The round valve is kept in this advanced posi- 
tion by a detent lever until the record has arrived at 
the selected paragraph. This valve is brought to its 
neutral position under the influence of a coil spring 
when the detent lever is freed by a pneumatic operated 
at the point of selection. This is done by lifting the 
detent lever through a pneumatic teed into the same 
suction supply line with the repeat or transmission re- 
set pneumatic. 

The selector magnet unit, located on the same frame 
with the canceling unit, consists of a nipple valve, elec- 
tric magnet and a nipple valve reset pneumatic. The 
select impulse is connected through the nipple valve 
to the directional switch valve, and is actuated by the 
electric magnet whenever the record arrives at a select 
position. Its electrical impulse is received whenever 
the circuit is closed by a depressed contact on the push 
button bank. When the nipple valve is operated by 
the magnet, it interrupts the select impulse. At the 
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PIN PLUNGER SWITCH 
WITH RESET BUTTON 


On switches with maintained 
contact positions (no return 
to original position when 




















































The > snap e plunger is released) a reset 
Phe pore to ore th button on the bottom is 
blade from one position to necessary to reset the switch. 
the other is applied thru a This button can be furnished 
rolling spring (See illustra- on any standard ACRO- 


. "EYE © ° SNAP SWITCH 
tion below). This unique 


method eliminates friction 
—one of the chief causes of switch failure. As 
a result ACROSNAP SWITCHES have excep- 


tionally long life. 


Available with all ordinary types of actuation—leaf, 
spring plunger, ete. 











Write us about your snap switch 
requirements and let us give you com- 
plete data about the proper type 
ACROSNAP SWITCH for your use 







with an 
Engineered 


Principle 3166 FULTON RD. * CLEVELAND, OHIO 


















THE JOHNSON 


FRICTION’ CLUTCH 
HAS FLOATING PLATES 


THE NEW 
“MAXITORQ”" 
MULTIPLE 

DISC DESIGN 


...for better clutch | 
performance under 


ANY CONDITIONS 


More than thirty years 
of successful applica- 
















tion of JOHNSON FRICTION Double 
CLUTCHES to practically all power 


transmission demands is behind every a . a 
recommendation made by our Engi- Floating Plates 


in neutral 





neering Department. 

You can, therefore, depend on beiter 
clutch performance regardless of the 
severity of operating conditions, when 
you bring your clutch problems to 
JOHNSON Engineers for study. 

Among the operating features which 
contribute to better performance are 
sensitive starting, safety, cleanliness, 
quietness, efficiency and long life. 

You incur no obligation in asking us 
to show specifically how you can improve 
power transmission on your machines. 
Just give us the details of your problem, 
Write for Multi-Disc Clutch Catalog 

“E”’ or Consult “Sweet's” 
or “‘Thomas’ Reg.” 
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same time, it establishes an air impulse to operate the 
repeat or transmission reset valve, and provides suction 
to a pneumatic that shifts the transmission into neutral 
position, permitting the record to run forward to the 
stop at the selected paragraph. Immediately preceding 
the stop perforation in the record is a perforation 
which, through a pneumatic, resets the nipple valve 
and the electric magnet to establish the normal select 
condition. In case the reset should ever fail to func- 
tion through the perforation provided in the record, a 
manual reset button has been provided on the desk. 

An emergency stop unit or pneumatic relay, located 
on the bottom of the case, consists of a simple primary 
valve with two electrical contacts. It is operated 
through the repeat impulse from the tracker bar. The 
operation of this primary valve closes the electrical cir- 
cuit to the magnet, moving the nipple valve, and there- 
by shifting the transmission into a neutral position. 
This prevents the record from running off either spool 
in the transmission. 


TYPEWRITER KEY ACTUATION 


HROUGH four rows of pneumatics, arranged cor- 
responding to a typewriter key board, the type- 
writer actions are initiated, Shift, tabular key and 
back space pneumatic are mounted under this main ac- 
tion unit. The main action unit is mounted directly 
below the typewriter position, while a larger pneumatic 
located to the right of the main action unit provides 
a means of line spacing and returning the typewriter 
carriage. Direct connections by means of wires are 
provided between the typewriter key bars and the cor- 
responding pneumatics. Collapse of a pneumatic pulls 
down the key from below the typewriter. 

The original auto-typist was limited in application 
to the typing of a single form letter, necessitating a 
record change every time a new letter was desired. 
Development of a selector device made it possible to 
choose several letters from a single record, or to com- 
pose a letter from a large number of available para- 
graphs. The need for even greater record capacity 
with the same selectivity brought development of a 
dual machine, doubling the record capacity by employ- 
ing two record spool mechanisms. 

A dual auto-typist, employing two record rolls, made 
necessary incorporation of tracker bar shut-off blocks, 
or tracker bar interrupter valves, to prevent actuation 
of the typewriter from more than one record at a time. 
The slidable or upper plate of the interrupter valve 
has a series of nipples which are connected to the cor- 
responding nipples on the tracker bar. The lower or 
stationary part of the valve is provided with the same 
number of nipple outlets, which connect by means of 
rubber tubing with corresponding nipples on the other 
tracker bar shut-off block. This tube connection is 
interrupted by a T-nipple, the open end of which is 
connected to the corresponding pneumatic. By a suit- 
able perforation in the record, each block is shifted 
automatically into its off or closed position before the 
typewriter starts typing. Opening of the slide valve is 
obtained by pressing a “start writing’? button, which 
also makes ineffective the stop impulse of the record, 
thereby starting movement of the record. The other 
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Save LEAD, TIN and RUBBER 


as Used in Solder-and-Tape Joints 


Buia offer former solder-and-tape 


users an opportunity to make a mighty important contribu- 
tion to the War Program. Since Lead, Tin and Rubber, as 
used in solder-and-tape joints, are not required in ‘‘Wire- 
Nuts,’ each and every “ Wire-Nut" joint represents a saving 
of critical materials. 

Considering that hundreds of Electrical Manufacturers 
are making millions of wire joints in war appliances and 
equipment, ‘‘Wire-Nuts” are playing a vital part in help- 
ing to win Victory. 


Mirw bicid are easy to use. Simply— 





Strip 23 Screw . _ That's 
Wires = ~=On ) All! 


SKILLED HELP IS UNNECESSARY! Anyone can use 


them. Thus, their use in assembly can begin immediately, 
releasing skilled labor for other vital war work. 






SUB=AI HUD make joints that are safe, 
trouble-free and permanent. An _ inner, cone-shaped 
spiral spring automatically compresses the wires an 
twists them together in one operation as the “Wire-Nut’’ 
is applied. Better electrically—stronger mechanically. 


SIZES FOR EVERY JOB—5 sizes; for joining two No. 
18 to three No. 10 wires. FULLY APPROVED. Listed 


By Underwriters’ Laboratories, Inc. 


Write for FREE Samples — Today 
MILLIONS IN USE 


Ge 





MAKE FASTER, BETTER CONNECTIONS IN ALL WIRING W 



















Cut-away view of IDEAL ‘Wire- Speed Up Fluorescent Fix- 
Nut" shows how clean threads are ture Production with ‘“‘Wire- 
pressed (not cut) into wires, auto- Nuts”’. 

matically twisting them together. 


Other IDEAL 
WAR PRODUCTION SPEEDERS 


Production Type 
\ WIRE STRIPPERS 


Power, mechanical, foot and hand-oper- 
ated for all types of stripping operations. 


a ee +i] MOST COMPLETE LINE OF WIRE 















ee 


STRIPPERS ON THE MARKET 


—~ 









ELECTRIC MARKING 
EQUIPMENT 


MARKERS for marking on all 
materials—ETCHERS for marking 
ferrous metals. Easy to use. 
Make a permanent mark. 
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FASTER 
SOLDERING 


IDEAL “Thermo-Grips” heat quickly; 
safe, no open flame; use current only 
when actually soldering. Many sizes 
and styles for all jobs. 








COMMUTATOR LUGS 
SAWS Solder and Sol- 


fs 


Made of derless types. 
special No.1 Many sizes. 
* High Speed Listed by 


, Steel, insure Underwriters’ ' 
faster, easier Laboratories, 
undercutting. Inc. 









Dering Industry Since 116 + Quer 35,000 Users 


MAY 1942 


LS 






171 


l-watt and 2-watt per 
body inch ratings. 5-700 
and 5-750 ohms per body 
inch, respectively Made 
in any length Units 
handle up to 300% over 
load without damage. 
Operate t temperatures 
up to 1000° F 





These tiny, flexible, inexpensive Glasohms are actually 
* miniature wire-wound power resistors insulated with real 
glass. Wire winding on fibre-glass core, protected by 
braided fibre-glass covering. The result is an extremely 
compact, rugged, convenient resistor now used ex- 
tensively for instruments, electronic and radio assemblies. 
Also finding much use as a miniature heating element. 


% Write for Samples... 


Interested? Write on your business letterhead for samples, 
literature, quotations, covering your requirements. Likewise 
regarding any resistor or control problem you may have. 


CLA RO wy Ls Manufacturing OTP 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW VORK, U.S.A. 


*® OFFICES IN PRINCIPAL CITIES @ 


CUSTOM 
MOLDERS 


E have the plant facilities, 
the organization, the knowl- 
edge, the experience, the desire 
to serve American industry in 
molding PLASTICS to help win 


the war. 


We Specialize in the Following 
Made-to-Order Products: 
BRUSH HOLDERS 


BRUSH HOLDER CAPS 
TERMINAL BLOCKS 


CUT-OUT SLEEVES 
METER HOUSINGS 
SWITCH PARTS 


CALL, WRITE OR PHONE 


MIDWEST MOLDING AND 
MANUFACTURING COMPANY ~ JZ 


333 NORTH WHIPPLE ST. CHICAGO, ILLINOIS # re) 





record cannot be started while the slide valve from the 
first tracker bar is passing impulses from its tracker 
bar. An automatic blocking device is employed to keep 
this tracker bar interrupter valve in the closed or off 
position as long as the opposite slide valve is open. On 
completion of the paragraph or letter, the opened slide 
valve returns to the closed position, releasing the block- 
ing device so that either tracker bar shut-off block may 
be opened when a start writing button 1s depressed for 
a new selection. 

The function of the transmission mechanism is to 
advance the record in three speeds. In one position, 
the mechanism moves the record forward in high speed 
to gain desired selection in minimum time. In another 
position, the transmission reverses at high speed to 
permit repeat of a form letter, or to speedily reach a 
selection punched earlier on the record. At an inter 
mediate position, the record moves forward at desired 
typing speed. 

Transmission positions are obtained by gear arrange 
ments, with the shift lever actuated by pneumatics. 
These pneumatics are controlled from the tracker bar, 
or manually by the operator through the medium of a 
select push button. Transmissions are driven by V- 
belts connected to an electric motor. 

A square suction pump, consisting of four pneumatics 
with intake valves connected to a common channel 
within a square frame, supplies the vacuum necessary 
to actuate all pneumatic functions of the machine. The 
pump is rated at 15 centimeters of mercury suction, 
which during normal operation is vented or “leaked” 
to operate between 9 and 11 centimeters of mercury 
suction. Leakage is eliminated, however, when the 
carriage return function takes place so as to provide 
the maximum amount of suction from the pump for 
speedier return of the carriage. The pump is driven 
by a '4-hp., split-phase motor, operating at 1140 rpm. 
The motor is resiliently mounted. 

very means has been taken in design of the auto- 
typist to eliminate vibration and noise that would be 
objectionable in a business office, with the result that 
the only noise from the machine’s operation is the click 
of the typewriter keys themselves. 

Pneumatics in the main action unit, connected to the 
typewriter keys, require power equivalent to three 
ounces of pressure to properly pull down the key of 
an electric typewriter, and 12 ounces of pressure to 
actuate keys of a conventional typewriter. 

Regulation of the transmission for normal forward 
typing speed is accomplished by a rubber friction wheel 
movable on an intermediate shaft in the pump. This 
wheel presses against a rubber disc to gain speed of 
record in accordance with speed of the typewriter. 

Average typing speed with an auto-typist is 110 to 
125 words a minute with conventional typewriters, with 
speeds 15 to 20 per cent higher when the machine is 
used to actuate an electric typewriter. The auto-typist 
is capable of far higher speeds, its application as a type- 
writer actuating mechanism being limited to the speed 
of the machine with which it is linked. 

The successful application of the auto-typist’s actu- 
ating principle as applied to a typewriter suggests it 
to be worthy of investigation in other commercial and 
industrial applications, as well as in the engineering 
and development field as a testing device. 
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insulation baking 


THERMOSET BAKES IN 


time 


[] 


with Westinghouse 





Insulating Varnish 


HERMOSET No. 7826 


Tougher insulation—faster. That’s the performance of the new 
Westinghouse Insulating Varnish—THERMOSET No. 7826. 





If you now use ordinary linseed or chinawood oil varnishes, 
THERMOSET No. 7826 can double the output of your baking 
ovens. And by using infra-red baking methods, speeds can be 
increased still further. 


Because Thermoset cures by heat-induced chemical poly- 
merization—not by oxidation or drying—interiors are fully 
cured, dielectrically uniform. And because Thermoset hardens 
to a completely infusible state, it will not soften in equipment 
operated at high temperatures, or throw out at high speeds. It 
is the practical varnish for all wound apparatus. 


Complete application data—developed by Westinghouse in 
the manufacture of the world’s largest generators and motors 
—gladly will be furnished to any user of Thermoset. Consult 
the Westinghouse Insulation Specialist assigned to your district 
or write at once to Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. J-06329 
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HALF THE TIME 


 BESitac: 
TUFFERNELL 
INSULATING 
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Easily Applied—by dip, brush, 


pressure or spray. 


Penetrates Deepest Windings — 
leaves no air pockets. 

Uniform Dielectric Strength— pre- 
vents separation or vibration- 
caused shorts. 

Resists Chemical Attack—inert to 
moisture, oil, acids, and alkalis. 


High Mechanical Strength—bends 
without cracking! 


Noncorrosive — won’t attack 
wires! 


INSULATING 
MATERIALS 





WIRE STRIPPERS 


mae en 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 





clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 


wire gauge. Precision 


lus! 
° E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 


finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire—all in 
ONE simple foot pedal 


movement. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Will not crush stranded wire. Provided with 
a lever (shown at the top of illustration) 
which stops the return of the arms until the 
wire is removed after stripping. It is then 
snapped, quickly, back to normal. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and per- 
formed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 


Simple and efficient. As easy to operate as 
a pair of pliers. 
TRY THESE OR ANY OF THE PYRAMID 
WIRE STRIPPERS FOR 10 DAYS TRIAL 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot 
Pedal, Mastercraft Foot Pedal, Side Lever, Overhand Lever and 
Hand Wire models—are fully guaranteed for performance as well 
as mechanical construction. 


Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Send for Circulars and Full Particulars 


PYRAMID PRODUCTS Co. 


2224 SO. STATE STREET, CHICAGO, ILL. 














NEMA VICTORY PROGRAM 


Continued from p.79, 


to be known about the make-up, capacity, facilities, and 
use of materials by our key industry as it might be 
aligned for the achievement of objectives. 

Nema’s summarized data, compiled over a long per- 
iod of years, was just what the doctor ordered. We 
made it instantly available. We offered too our com- 
plete facilities for collecting, interpreting, and putting 
into usable form new information that was called for. 
We donated the services of Statistical Department staff 
members to work personally with OPM _ divisions. 
This timely assistance helped the defense effort get 
started. It has guided the planning at every step. It 
has saved days and weeks of time when time has meant 
everything. 

With actual war, the need for information has in- 
tensified. Nema has increased its cooperation. Many 
new data have been and are being gathered. This is 
being done by special surveys and sending out of ques- 
tionnaires. 

Nema’s experience speeds and simplifies this work. 
We know what to ask and whom to ask. We aim to 
add as little as possible to the burden of paper work on 
business concerns. Special attention is given to avoid- 
ing foolish and repetitive questions; to eliminating 
duplication by government bureaus. 

It has been a big job—and a vitally important one. 
Data have been gathered on a variety of problems af- 
fecting war production in our industry and in other 
industries. We have provided current figures on man- 
ufacturing capacity and output, raw material require- 
ments, inventories, machine equipment, and personnel. 

Based on these data, decisions have been made as to 
use of critical materials, assignment of war production 
tasks, and limitation of civilian output. Without such 
decisions, and the right ones, the Victory program 
could not have rolled ahead. 





WORKING WITH GOVERNMENT AGENCIES 


a ONTACT with government agencies has been co- 
ordinated first by the special Nema Defense 
Committee, and now by the War Projects Committee. 
Under their guidance, much has been accomplished of 
value both to the war effort and to the industry. The 
committee is an active one. 
Vital questions of policy, for example, have been 
ironed out. The decisions have guided the whole 
industry in its relations with the government during 
this emergency. 
3y having a central group to deal with requests from 
the various government divisions, and to handle ap- 
pearances in Washington, much time has been saved 
all around, and much more accomplished. 
Systematic contacts have also permitted gathering 
news of government activities at the source, and 
obtaining first-hand rulings on questions brought up 
by Nema members. 
The last named function has proved especially im- 
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@ There’s more to present day engineer- 
ing and design problems than shortages 
of materials, priorities, etc. There is also 
the question of whether specifications 
have been rigidly adhered to. Wire, for 
example, must meet such requirements as 
specific electrical properties, flexibility, 
tensile strength, laying speed, uniform- 
ity, etc. 


Whether it’s a buyer’s or a seller's market, 
WINCO magnet wire products are drawn 


WINSTED 


WINSTED 


to exact specifications. Uniformity of 
product is guaranteed by mercury process 
tests and careful supervision guards 
against variations in consistency, struc- 
ture or electrical values. 


If you have a wire problem, our complete 
facilities are at your disposal. Send blue- 
prints or specifications for recommen- 
dations, without obligation. Samples 
sent on request; write today. 


DIVISION 


CONNECTICUT 
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AMERICAN Molded Plastic 


FROM STOCK 
MOLDS 


PLUGS and JACK 


QUANTITY . 


IMMEDIATE 
DELIVERY 


ATTRACTIVE PRICES 


Stock Molds Now Avail- 
able for Jk-26, Jk-48, 
PI-54, PI-55, Pl-68. 


Numbers perfectly stamped and 
filled. Meet the most exacting 
requirements. 

Send blueprints or samples of 


what you are using—metal or 
plastic. Let us show you how 


quickly, and satisfactorily we 
can meet your immediate needs, 
and speed up your war work 
with molded plastic parts. Our 
Engineering Department is at 
your service. We mold all kinds 
of ‘‘Throw-aways’’ in plastic 
(see illustration) for protection 
of units from dirt and moisture 
while handling and in transit. 
Write or wire. 


AWARD AU 


1751 N. HONORE ST. CHICAGO, ILL. 

















Tough Screw-Plugs, Dummy-Plugs, 


Cap-Plugs, “*Throw-Aways” for all 
purposes. Replace 


save thousand 













BECAUSE NOTHING TAKES THE SHOCK 
LIKE RUBBER 


GUARDIAN 
DIRECT DRIVE 
COUPLINGS 


PROLONG LIFE— 
ADD TO EFFICIENCY 





Exclusive rubber cushion made 
with oil-resisting treatment and 
gripped permanently by die- 
cast ends combines positive 
drive with resilient protection 
against misalignment and free 
end float. No parts to get out 
of order, become noisy, need 
replacement or lubrication. No 
ig-inch, and Loninch. More 


than 750,000 in service. backlash. 
Write or wire today for testing sample and complete information. 


Custom made in various de- 
grees of flexicility engineered 
to job. Lengths from 2'5” 
up. Bores y-inch, %%-inch, 


GUARDIAN FLEXIBLE COUPLINGS 


216 E. MICHIGAN ST. MICHIGAN CITY, IND. 





portant. Up-to-the-minute information has been col- 
lected on developments as to such limiting and restrain- 
ing factors as; 

Priorities regulations. 

Restrictions in the use of critical materials. 

Measures for the conservation of materials. 

Price schedules set by OPA on electrical products. 

Plans for promoting the industry’s war production. 

As quickly as information on these points has been 
gathered in Washington, the committee has seen to it 
that the news was quickly distributed to Nema mem- 
bers and also to many other electrical manufacturers. 
Twenty-four hours after a new government order is 
issued, mimeographed bulletins are on their way by 
first-class mail or air mail. 

These bulletins not only give the text of new rulings, 
they often provide helpful resumés or interpretations. 
And special statements are sent out discussing subjects 
of current interest: sub-contracting, employee training, 
salvaging scrap, conservation of materials, use of sub- 
stitute materials, and other matters on which govern- 
ment action is being taken, 

Through these bulletins, and additional summaries 
given in Nema News, members are able to keep abreast 
of the rapid-fire changes on the Washington front. 

Nema’s work on developing standards laid the foun- 
dation, as already emphasized, for the healthy growth 
of the electrical industry. 
arisen. 


In war, a new problem has 
Shortages of various materials, and the need 
for speeding up production, have required frequent 
changes in specifications and standards. Such changes 
must be made rapidly; time is of the essence. By 
normal methods, at least thirty days was required for 
every change. Something had to be done to cut this 
time. Nema took action. 

A new Emergency Standards Procedure was written 
into the association’s basic structure. Now, any Nema 
section can adopt emergency standards by a fifteen day 
mail vote. Similar action has been taken by outside 
bodies. The American Standards Association and the 
Procurement Division of the Treasury Department, on 
whose specifications much government buying is done, 
have both set up emergency procedures. 

In this way a saving of irreplacable time is giving 
added help to manufacturers and to the war program. 


COOPERATING ON CONSERVATION MEASURES 


ALUABLE work has been done, too, on aiding 
the government conserve supplies of critical ma- 
terials. A few examples will serve. 

High-grade mica, imported from India, is needed for 
various war purposes and supplies are short. To 
find ways of stretching them, meetings sponsored by 
the National Academy of Science were held. Nema 
took an active part, representing some of the princi- 
pal users of mica. Means were developed to utilize 
substitute materials, and to employ lower grades of 
mica, in certain electrical products. Substantial sav- 
ings have resulted. 
On rubber and rubber synthetics, Nema sub-com- 
mittees concerned with the manufacture of rubber- 
insulated wire have worked closely with the Rubber 
Manufacturers Association on conservation meas- 
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OF 30 VOLTS OR LESS 
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line, thereby preventing damage from burnout. 








Never before has it been so important to have 
motors that can’t burn out. Ask your suppliers 
for motors with built-in Klixon Protectors. You 
can order them with automatic or manual reset. 
. You can now get low voltage motors—30 volts or Write for complete information. 
g . less—with built-in Klixon Protectors. This means 
- that more and more low voltage motors for aircraft, 
tanks, and other types of application will be pro- 
c tected from burnouts caused by overloading or over- | Another Way to Save Copper 
- heating. Similar to the Klixon Protectors now used 
in A.C. motors of all sizes, these 
D.C. protectors are simple, snap- 
acting thermostats, built right 
into the motor. They allow peak 
operation with safety. But if a 
motor gets too hot for its own 
good its protector cuts it off the 
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Klixon Protectors not only prevent motors from 
burning out, thereby saving lost copper and 
man-hours, but also, these protectors make it 
safe to run motors at higher temperatures. This 
means that you can get more capacity out of 
Klixon Protected Motors making it possible to 
use smaller size motors than unprotected motors. 
This also results in savings of copper. 


a 


, Spencer Thermostat Co. Attleboro, Massachusetts 
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NOWWA Substitute 
for a Substitute! 


STAR PORCELAINS 


FOR THOSE MATERIALS 
YOU CAN NO LONGER GET 


STRONG — DENSE — HEAT- 
RESISTANT, PORCELAIN will 
perform in many ways as well or 
even better than plastics or other 
materials. Great mechanical 
strength, together with high di- 
electric strength at high temper- 
atures makes it ideal for small 
bushings, rods, heating coils, etc. 
Write for BULLETIN. 


OMPANY 
TRENTON, N. J. 


PORCEL 


41 Muirhead Ave. 











AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 





For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on etched name 
plates. 

Available in 1/16”, 
characters. 

Dials contain all the letters and figures, diagonal line, 


and sign, dash, period. No experienced operator 
required. 





afae , WR" ,".. Sise- 


size 






NUMBERALL STAMP & TOOL CO., inc. 


New York 





Huguenot Park, Staten Island, 
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ures. As one result, a new emergency standard has 
been set up by the Rubber Covered Building Wire 

Section, which has reduced the use of rubber by these 

manuiacturers. 

To conserve tin, Nema is reviewing, at the request 

of WPB, government specifications on insulated cop- 

per wire to see where lead and lead-alloy coatings can 
be substituted for tin. 

Other work of the same kind is going forward. Co- 
operation and more cooperation is being extended in 
this vital field. 

The electrical industry has already gone far along 
the road toward complete conversion to war output. 
Last year, half the production of our plants consisted 
of war goods; at the same time, American industry 
in general was devoting little more than 20 per cent 
of its facilities to the task. 

This year, electrical manufacturers will reach prac- 
tically 100 per cent conversion. It will mean that all 
our output is going to direct war needs or essential 
civilian uses. 

For manufacturers, the job of conversion varies 
greatly according to the type of products turned out. 
For some, whose products are needed for war just as 
much as for peace-time use, little change is required. 
It is mainly a matter of stepping up production to 
meet government demands. Included in this class are 
manufacturers of such equipment as copper wire, trans- 
formers, and motors. Their plants are achieving new 
high levels of output. 

At the other end of the scale are those manufacturers 
whose products serve chiefly normal civilian uses; for 
example, producers of washing machines, refrigerators, 
and other household appliances. These makers face 
the tremendous task of changing over their entire 
facilities; of taking on the manufacture of entirely 
different products, such as searchlights, bomb sights, 
gun parts, and other munitions. 

In between are producers who have been making 
some items of value for war purposes, and some only 
good for civilian use. They must do a double job: 
raise output of the products valuable for war; and 
convert the rest of their facilities to turning out new 
and different articles. Nema is collaborating with all 
three groups and with the government agencies direct- 
ing the change-over. 


NEMA CONVERTS ITSELF 


N LINE with the electrical industry, Nema has 
rapidly converted its activities from a peace-time 
to a war basis. 

All functions which do not contribute to present needs 
are being drastically reduced. Budgets have accord- 
ingly been trimmed and adjustments made in staff 
personnel. 

One such activity is business development work. 
While the war lasts, this activity will be confined to 
educational and service work aimed at the accomplish- 
ment of these results. 

1. To help users of electrical equipment get the best 
performance from their products and keep them 
busy on essential needs. 

2. To build greater appreciation of the value of elec- 
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CAST FOR A LEADING ROLE IN INDUSTRY 


In the opinion of engineers and 
production men who are familiar 
with the circumstances, it is fortu- 
nate that ArmaSteel was developed, 
and proved, prior to the present war. 


For ArmaSteel possesses properties 
and capacities that make it suitable 
for many armament purposes—that 
make it a ‘‘natural”’ as a war metal. 


Consider: ArmaSteel is a cast fer- 
rous metal that first proved its 
value and its versatility in the auto- 
motive industry; more recently, in 
other industries. It has high yield 
strength, excellent wear resistance, 
adaptability to selective hardening, 
and machinability. 


Already, in the manufacture of 
machine gun parts, as high as 50 
per cent in man-hours of machin- 
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- ArmaSteel | 


for Armament | 








rough casting, 6.0 pounds; (3 





45 to 50 per cent. 


ing time have been saved with 
ArmaSteel castings—and with cor- 
responding savings in tool life. 


We are proud of the part ArmaSteel 
is playing in armament—replacing, 
and thus conserving, steel and other 
searce metals; increasing produc- 
tion per man-hour per machine. 


To any manufacturer interested in 
the possibilities of ArmaSteel for 
other war uses, we shall be glad 
to send a booklet in which Arma- 
Steel and its applications are dis- 
cussed in detail. We offer also our 
laboratory resources, our technical 
knowledge, and our 23 years’ prac- 
tical foundry experience. 


Saginaw Malleable Iron Division 


General Motors Corporation, Saginaw, Michigan 
*Reg. U.S. Pat. Off. 








MACHINE GUN SUPPORT BARREL—left to right: (1) 
1-inch steel tubing, weight 20.0 pounds; (2) ArmaSteel 
ArmaSteel machined cast- 
ing, 4.5 pounds. Reduction in man-hours in machining, 






Vital parts machined from 
ArmaSteel castings include: 
Machine gun trunnion 
adapter, top plate, bottom 
bracket, support barrel . . . 
Diesel pistons for heavy-duty 
locomotives and trucks .. . 
Automobile pistons, piston 
rings, camshafts, Hydra- 
Matic transmission § gears, 
drive-shaft universal yokes, 
clutch throwout collars, 
valve rocker arms .. . Re- 
frigerator crankshafts and 
connecting rods ... Washing 


machine drive gears. 


CAST FOR A LEADING ROLE IN INDUSTRY 
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KEEP IT OUT WITH GOOD FELT WASHERS 


The entry of dust, dirt or foreign matter is probably 
the principal cause of bearing failure. The dust being 
kicked up by these tanks would put them out of run- 
ning order in no time, were it not for small, but vitally 
important Felt Washers, which protect the bearings 
by excluding dust, dirt and grit, mud and slush. 

The experience of leading manufacturers of agricul- 
tural machinery demonstrates that a good quality Felt 
Washer, close to the sealing element, not only acts as 
an exclusion agent, but that the wicking of the oil- 
saturated felt provides a clean bearing point for the 
seal. This in turn prevents the loss of lubricant within 
the assembly. 

Engineers, purchasing agents and specification men 
are invited to write us on their company letterheads, 
for Data Sheets #6, “Felt and Lubrication”, #11, 
“Annular Designing and Dimensioning”, and _ the 
S.A.E. Catalog to help in setting up blueprints. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 


Sales Offices at New York — Boston — Chicago — Philadelphia — 
Cleveland — Detroit — St. Louis — San Francisco 


PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, GREASE 
RETAINERS. WICKS, DUST EXCLUDERS, GASKETS, VIBRATION ISOLATING 
FELTS, INSULATING FELTS, AND PACKING FELTS 
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trical service so that a big demand will be ready 
to be filled when the manufacture of civilian goods 
can be resumed. 

3. To maintain wiring and arrange installations so 
they can be brought quickly and economically to 
full adequacy later. 

In this work, Nema is cooperating with organized 
local groups such as the electrical leagues. And it is 
giving special attention to important war-time users, 
such as, farmers who hold the key to the crucial “bat- 
tle for food;” and the country’s housewives whose 
work in the kitchen means so much to the health and 
morale of the whole civilian population. 

Nema is also giving attention, as part of its war pro- 
gram to what will come after. A committee has been 
appointed to take charge of the vital matter of post- 
war planning. 

By so doing, Nema hopes to aid the industry in 
avoiding the disruptions that followed the last war, 
most of which were due to lack of forehanded planning. 

The special committee has begun by asking member 
companies to start making their own plans, and to keep 
the committee informed of their progress. Ideas thus 
gathered will be worked into a composite program 
which later will be coordinated with the plans of other 
industries. 

But, in the meantime, we of Nema must get on with 
the war. It’s going to be long and tough. We cannot 
beat the Axis merely by voting billions and cheering 
from the side-lines. 

Victory will come only when we outproduce our 
enemies. To help in this supreme task, Nema dedi- 
cates to the full its experience, its time, and its facilities. 





WAR PRODUCTION PROGRAM 





Continued from p. 87 


tion, the Armored Conductor and Flexible Metallic 
Conduit Section, and the Domestic Automatic Controls 
Section. 

Flexible Cord: Considerable work has been done by 
a number of sections in the preparation of tentative 
specifications to conserve scarce materials. The flexible 
cord industry prepared a specification for the construc- 
tion of rubber sheathed types of cord, using synthetic 
rubber insulation. They supported the proposal of the 
Electrical Committee of the NFPA to increase the cur- 
rent-carrying capacities of rubber sheathed cord, thus 
reducing the use of copper in them. They urged the 
Underwriters’ Laboratories to postpone the application 
of certain aging tests, the effect of which would have 
been to increase the requirements for new rubber. They 
also urged the acceptance of braided types of cords on 
an equal basis with the rubber sheathed type, thus al- 
lowing the replacement of the rubber types in many 
applications. The Flexible Cord Section also sought 
and received the cooperation of Underwriters’ Labora- 
tories, Inc., in modifying certain of the code require- 
ments to governmental standards. 

Armored Cable: This section as well as others of the 
Wire and Cable Div. have assisted the government in 
developing some 15 “emergency alternate federal speci- 
fications.” The specification relating to armored cable 
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The “Sandhog Motor’ that 
got a new lease on life 


How Electrical Engineers Used 
Fiberglas* to Combat a Combination 
of Tough Operating Conditions 


* * * 


A hard-working mining locomotive car- 
ried men and materials for construction 
work in a Hudson River tunnel. Pulling 
heavy loads with many quick starts and 
stops subjected the locomotive motor to 


overloads as high as 309%! In addition, 


the motor worked in surroundings of 


mud, moisture, and sand. The tough 
combination caused insulation failure 
on an average of every six months. Three 
years ago, the engineers of an alert elec- 
trical service shop re-insulated the 
motor, skillfully adapting Fiberglas to 
the job. The locomotive finished the 
tunnel work without further breakdown 

. went on to other work ... and is still 
operating today with no insulation 
failure! 

x * * 


HE “SANDHOG MOTOR” that got a new 
lease on life is one of many instances 


where electrical engineers have employed 
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Fiberglas to help meet the damaging 
combination of heavy overloads and ad- 


verse surroundings. 


Thisand similar combinations of severe 
working conditions are more urgent prob- 


lems than ever before. 


For today nearly all electrical operat- 
ing equipment is contributing to the war 
effort. It is the vital source of power 
turning industry’s wheels in the war 
“speed-up.” And this power must not 
fail, even though the demanded output 
far exceeds that for which the equipment 


was originally designed. 


So—kee ping equipment from failing and 
slowing up vital war production is one of 
the major re sponsibilitie s of electrical en- 


qinee rs. 


And wherever the combination of se- 
vere operating conditions and heavy 
overloads threaten to cause failures and 
downtime, forward-looking engineers are 


giving attention to Fiberglas as their 


electrical insulation. They are finding 
that Fiberglas, well-applied and com- 
bined with the proper impregnants, gives 
a higher margin of safety with fewer 
breakdowns resulting from insulation 


failure. 


If overloads and other tough working 
conditions are presenting you with a 
double-barreled combination of motor 
problems, remember Fiberglas electrical 
insulation. Consult vour electrical manu 
facturer or service repair shop. Or write 
us: Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas Can- 
ada. Ltd... Oshawa. Ontario. 


*T. M. Reg. U. S. Pat. Off. 


OWENS-CORNING 


FIBERGLAS 
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% How many parts that go into your finished 

product would be better produced from 
porcelain? Make an analysis now,—bearing in 
mind that porcelain in addition to its outstanding 
characteristics as an insulating material, offers 
other important advantages for general use. 
Withstands high heat, unaffected by water, 
won't corrode, resists most acids. Universal dry 
process porcelain can be molded to close di- 
mension limits and supplied in color. No prior- 
ity on porcelain. Plan for the future NOW. 
Let Universal help you. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST. SANDUSKY, OHIO 




















SPURS — SPIRALS — BEVELS — WORM GEARING 


(14 to 96 D.P.) 


With considerable experience and ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 


While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. 


ie SY ok eet ectt ice 
F A eM es 
on Cee 
2650 W. MEDILL AVE. Ph. HUM. 3482 | 


provides for reducing the amount of zine coating called 
for in the regular specification for the duration of the 
emergency. 

Electric Fans: Members of this section have cooper- 
ated with the Government Electrical Supplies Commit- 
tee in the preparation of an emergency alternate federal 
specification for an electric fan. Under this, as a special 
war product, brass and steel would be eliminated from 
the blade, a shorter flexible cord provided, and one 
speed instead of three. 

Cooking Appliances: The members of the Counter 
Appliance Section have been working with government 
engineers on the development of standard specifications 
covering commercial cooking appliances for war use. 

Helding: This section maintains a committee which 
serves on the Ordnance Department Aircraft Fusion 
Welding Research Committee, U. S. Army. 

Fuses, Wiring Devices: Here assistance to commit- 
tees of the industry to present factual data to OPM and 
to WPB have enabled the determination of the require- 
ments of these industries for industry-wide ratings. 

X-Ray: The X-Ray industry is operating under the 
Health Supplies Rating Plan which provides a blanket 
priority for products going into doctors’ offices and hos- 
pitals. Members of the section have been studying pos- 
sibilities of conserving critical materials and, for exam- 
ple, have found that iron can be substituted for alumi- 
num castings in certain instances. 

Not the Entire Picture. The examples given above 
are for illustration only and by no means represent the 
complete picture. Other sections or groups of manu- 
facturers not specifically listed have also been very ac- 
tive in similar ways and all of the sections listed have 
done more than is shown. 


AFTER THE WAR IS OVER 


VERY MAN who has been in business for the last 

EK 25 vears has a keen recollection of how unready 

the nation was, after World War I, to revert quickly to 

peace-time basis. Under the best of circumstances 
such conversion is a major operation. 

In the hope that it can aid in cushioning the post- 
war shock, Nema has already given thought to the de- 
velopment of a program to meet the situation. While 
such activities will not be allowed to conflict with full 
cooperation with the War Production Program, the 
desirability of giving progressive consideration to the 
post-war problems of the electrical manufacturing in- 
dustry is evident. A special committee has been ap- 
pointed for this purpose and it has already asked mem- 
bers to consider their own situation and to develop 
plans accordingly. 

Some parts of these plans will undoubtedly be more 
effectively utilized as components of a composite pro- 
gram. At this stage, they will probably be taken over 
by the Nema committee to be forged into an industry 
plan which can be coordinated with the efforts of other 
industries and perhaps with certain overall plans of the 
government. 

It is hoped that this procedure will evolve a program 
which will, in some measure, aid in the desirable ob- 
jective of assuring continued full employment of labor, 
materials and capital with the very minimum of inter- 
ruptions or dislocation after the war. 
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All branches of the armed services will use equip- 
ment containing Wilbur B. Driver Co. alloys 


® Nickel-chrome heat-resisting alloys 

© Copper-nickel electrical resistance alloys 

® Stainless Steels and Monel 

® Beryllium-copper alloys 

® Carbonized nickel strip and radio filaments 


® Special Alloys to your specifications 


ible in rod iid) ribbon 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Manufacturers of ‘‘TOPHET’’* the Nickel-Chrome Resistance Wire 





UR FACILITIES and 


0 engineering are 
= “now largely devoted 


E* “™to) war work . . bu 
= : we want more eae 
ness. We have ample — ~ 
illi nd able to w 
re ready, willing oF 
aut the clock to give you parent 
e 
designed springs when you n - 
them. You will find our staff resour 
ful, energetic and eager to serve — 
Write wire or, better still, phone us. 


When abili 
counts, call for 










— 
— 


ty to give hard, continuo 





MAY 1942 


us service 


HOLLY high quality springs. 


ICAN SPRING 
A ; HOLLY + MICHIGAN 


CHACE Thermostotic BIMETAL 


USED IN 


SOUTH WIND 


HERMETIC COMBUSTION HEATERS 
FOR 


PND Seo U 


ANOTHER PRODUCT OF STEWART-WARNER CORP 
CHICAGO, ILL 


val Five minutes above Florida, a modern war 
plane climbs into 20 to 60 below zero, yet 


machine and guns must function perfectly. 


i — Stewart-Warner aircraft heating equipment, 









using Chace Thermostatic Bimetal element 

to provide automatic control, supplies the 

tums temperature, regardless of outdoor 

2 sreadings. If you make a product calling 
ir for automatic action at pre-determined 
Fou 3 _temperature change, use Chace Bimetal for 
- > PZ dependable, unfailing, automatic movement. 


W. M. CHACE CoO. 


1608 Beard Avenue - - + Detroit Mich. 
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OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 


@ The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 


belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25%. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in construction, efficient 
in operation and built for long service. Made in sizes 
for motors ranging from 14 to 714 H.P. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 
companies. 


CULLMAN WHEEL CO. 


1352-E Altgeld St. CHICAGO, ILL. 
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CODE AMENDMENTS APPROVED 


National Fire Protection Association held two informal 
meetings in New York City recently to discuss several 
matters relating to the existing war emergency. It was 
agreed that it would be inadvisable to issue a 1943 
edition of the National Electrical Code, but to keep the 
1940 edition in effect until further notice and to issue a 
supplement to the 1940 Code which would contain all 
emergency code amendments which have been approved 
by letter ballot by the Electrical Committee. It was 
also agreed that the code supplement should carry a 
statement indicating that its provisions were due to the 
national emergency and that it was to remain in effect 
only for the duration. 

Further responding to requests by government off- 
cials for the conservation of metal and rubber ( ELEc- 
TRICAL MANUFACTURING, April 1942, p. 140), the Na- 
tional Fire Protection Association has announced that 
required 24 votes of the Electric Committee provide 
the following. 

Added to article 336 is 3372 referring to uninsulated 
conductors, ‘Non-metallic sheathed cable, having one 
circuit conductor without individual insulation but as- 
sembled with an insulated conductor or conductors 
beneath an over-all fibrous covering, may be used in 
defense emergency buildings of occupancies other than 
those listed as 1 to 7 in Section 3362. Such cable shall 
not be used on circuits exceeding 208 volts to ground, 
nor for circuits beyond the final cable branch-circuit 
outlet, such as non-metallic surface extensions or fix- 
ture wiring, not for extensions to existing branch cir- 
cuits on which all conductors have individual insulation. 
The uninsulated conductor shall be used only as a 
grounded circuit conductor. Distribution cabinets from 
which branch circuits are run shall, if of conducting 
material, be bonded to the grounded circuit conductor. 
Junction boxes, outlet boxes, covers and switch and 
receptacle plates on branch circuits shall be of noncon- 
ductive material approved for the purpose.” 

Inserted as a fifth foot note preceding paragraph “a” 
of section 3005, has been added: “To assist in conserv- 
ing rubber and for the duration of the emergency, on 
alternating-current systems slow-burning, weatherproof 
conductors (Type SBW)) and weatherproof conductors 
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screws. 


ping of threads. 


A representative group of -assem- 


SET 2, 3 OR 4 


RIVETS aT once 
AND WATCH YOUR 
PRODUCTION JUMP! 






ES... you can double 

and treble your pro- 
duction rate and lower 
production costs at the 
same time, with Chicago 
Multiple Rivet Setters. 
Versatile, automatic 
Chicago Riveters are 
made for a wide variety 
of uses in both light 
and heavy duty types. 
te e e 


Write for Special Automatic 
Rivet Setter Bulletin or submit 
blue print or sample assem- 
bly for recommendations. 


RIVET & MACHINE CO. 

9609 West Jackson Blivd., Bellwood, Illinois (Chicago Suburb) 
Tubular and Split Rivets in All Rivet Metals 

Automatic and Manual Rivet Setters for One to Four Rivets at a Stroke 
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PRODUCTION SCREWDRIVING 
t, | @ Speed Up Your 


Defense Program 


Three Models 
Screw sizes No. 2 to 5” diameter. 
Machine screws, wood screws, self- 


tapping screws, cap screws, special 


Standard or special heads. 


No marring of heads . . 


All screws drivento uniform tension. 


SEND SAMPLES FOR 
PRODUCTION ESTIMATES MODEL B capacity No. 8 





. no strip- 





to 14’ diameter screws. 


DETROIT POWER SCREWDRIVER CO. 


blies made on the MODEL B 2813 W. FORT STREET 


DETROIT, MICHIGAN 


MODERN CERAMIC AND PLASTIC 
MOLDING PLANTS CHOOSE 


KUX TABLET PRESSES 


Massive one piece cast 
steel main frames. 





Twenty sizes available in 
both single punch and 
rotary models. 


Tablet sizes up to 4” dia. 
Die fills up to 6’. Press- 
ures up to 150 tons de- 
pending on the model you 
select. 


Simplified punch, die and 
core pin mounting for 
quicker setups. 





Adjustments for fill and 
pressure are easily and ac- 


curately made. Single Punch-Toggle Type 


COMPLETE SIZE RANGE IN BOTH 
SINGLE PUNCH AND ROTARY MODELS 


Write Dept. E for Catalogue or to arrange for demonstration. 


KUX MACHINE COMPANY 








3930-44 W. HARRISON, ST. CHICAGO, ILL. 











186 


DIRECT HITS 
for ALLIED 


DEFENCE 





MOI@AIR 


PUMP 


for 


VACUUM 


and/or 


PRESSURE! 





AN IMPORTANT, 


SOURCE OF AIR POWER 
MOTOAIR PUMPS have been used for essential 
Defense jobs; some of them highly confidential 
and important ... They have made a HIT with 
the Defense officials, just as they have scored 
with industry in times of Peace! 


dependable 


FOR INDUSTRIAL OR WAR WORK! 
You can bank on the daily dependability of 
the Motoair Pumps, for vacuum or pressure. 
Smooth, oil-free performance without pulsation. 
More compact, because motor and pump are 
ONE integral unit. NO GEARS. ..NO BELTS 
. .» NO DRIVES! 


MOTOAIR DIVISION 


NEW JERSEY MACHINE 


CORPORATION 
1540 Clinton Ave. HOBOKEN, N. J. 


(Type WP) may be used as the grounded neutral con- 
| ductor in any of the wiring methods, Articles 320 to 364 
| incl., of this chapter provided the circuit does not oper- 


ate at more than 208 volts to ground.” 


| APPLIANCE MAKERS IN EARLY SHUT-DOWN 
| At least two of the makers of electrically-energized 
| products for people, anticipated by a wide margin the 


actual restrictions upon their activities by WPB. 
Eureka Vacuum Cleaner Co. stopped production on 
cleaners on March 31 to press all available space and 
men into service for making parts of bombing planes. 
gas masks and other war production program items. 
RCA Mfg. Co., Inc. in Camden, N. J. took their last 


| phonograph-radio for civilian use off the assembly line 


on April 7 to proceed immediately with preparations 
for government orders of various kinds. 


WAR ACTIVITIES INCREASE 


Donaldson Brown, newly appointed chairman of the 
War Emergency Committee at General Motors Corp., 
swings that company into still further efforts to pro- 
mote stimulation of war materials in taking on a new 
and vital war assignment beyond the scope of its huge 
production effort. A three-point program to help keep 
planes, tanks and guns of the united nations at highest 
possible fighting efficiency has been announced. In 
addition, General Motors has advised the Army and 
Navy that it will help train the enormous number of 
mechanics required to keep a modern task force in 
motion by maintaining schools for Army and Navy 
instructors ; place its own engineers in the field to expe- 
dite reports on operating experience so that its war 
products can be improved constantly, and assist the 
Army and Navy in having replacement parts on the 
spot when needed. 

Underwriters’ Laboratories’ report the largest year 
in the history of the organization, on increased war 
work. “During each month of 1941 our services were 


MEETINGS AHEAD 


May 4-6. National Industrial Service Association, 
Inc., Annual Convention. Cincinnati, Ohio. Stewart N. 
Clarkson, 420 Lexington Ave., New York, N. Y. 

May 7-8. Association of American Battery Manu- 
facturers, Inc. Spring meeting, Cincinnati, Ohio. V. L. 
Smithers, 2706 First-Central Towers, Akron, Ohio. 

May 10-15. National Electrical Manufacturers 
Association. Spring Conference, Hot Springs, Va. 
W. J. Donald, 155 East 44th St., New York, N. Y. 

May 11-13. American Gear Manufacturers Associ- 
ation. Twenty-sixth Annual Convention, Hershey, Pa. 


J. C. McQuiston, 602 Shields Bldg., Wilkinsburg, Pa. 
May 11-16. 


National Fire Protection Association. 
Atlantic City, N. J. A. R. Small, 60 Batterymarch St., 
Boston, Mass. 

May 13-14. American Management Association. 
Production Conference. Hotel Astor, New York, N. Y. 
Alvin E. Dodd, 330 W. 42nd St., New York, N. Y. 

May 19-20. National Metal Trades Association. 
Annual Meeting. New York, N. Y. Harry S. Flynn, 
122 So. Michigan Ave., Chicago, III. 

June American Institute of Electrical 
Engineers. Summer Convention. Chicago, Ill. H. H. 
Henline, 33 W. 39th St., New York, N. Y. 

June 22-26. American Society for Testing Materials. 
Atlantic City, N. J. R. E. Hess, 260 Broad St., Phila- 
delphia, Pa. 


22-20. 
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A New Development 





Keystone NTC Negative Temperature 
Coefficient Resistors are used to compensate 
for resistance changes due to temperature vari- 
ations and also as a remote unit for temperature 
measurement. They reduce or eliminate initial 
current surges in electrical equipment and pro- 
vide various degrees of time delay in electrical 
units. Keystone NTC Resistors are furnished 
with tinned copper leads for electrical connec- 
tions or with copper coated ends which permit 


the use of cartridge or clip method of mounting. 
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SINGLE REVOLUTION CLUTCH 


A completely automatic clutch for intermit- 
tent and positive drive. Its accurate control 
of mechanical movements has won for it the 
acceptance of industry for cutting, punching, 
and packaging operations—wherever fully 
mechanical action is essential. 
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_— WRITE TODAY 
ob | LLIA oe D Tolearn how Hilliard 


will adaptthis clutch 
R PORATI ON to YOUR needs. 
ELMIRA, N. Y. Address: Dept. E-5 


OV t RUNNING—FRICTION—SLIP—CENTRIFUGAL 








Write for complete catalogs on these Keystone Products 


li’ KEYSTONE CARBON CO., Inc., St. Marys, Pa. 


{ 
iE 


Proved Efficiency... | 


Keystone Metal-Graphite Brushes com- 
bine desirable characteristics of high current 
carrying capacity, cool operation, good com- 
mutating qualities, low contact drop, and very : 
low friction, all of which accounts for efficient 
operation and long brush life. They are sup- 
plied with moulded-in shunts—the perfect 
connection. 


Our new catalog illustrates many types of 
Metal-Graphite Brushes for low voltage gen- 
erators, as well as Metal-Graphite slip-ring 


brushes and Carbon and Graphite Brushes for 


standard voltage applications. 


Machine Tools, regardless of 
age are doing their bit pro- 
ducing for “‘all-out"’ War. 
LIMA GEARSHIFT DRIVES 
adaptable to all types of 
machine tools, simplify 
rai ie ee 
Ce mae ae 


Ro et Bae tare) 


ar CM ee eh 


Coser cE ee FOUR TYPES TO CHOOSE FROM 


TYPE Fi - DIRECT DRIVEN UNITS, 1 to 5 HP. 
Thiet de TYPE F2 - DIRECT DRIVEN UNITS, 7°to 25 HP. 
PROMPT DELIVERIES TYPE FID - BELT DRIVEN UNITS, 1 to 5 HP. 
= TYPE F2D - BELT DRIVEN UNITS. 7°<to 25 HP. 





a Sat ELECTRIC Wonton Oe} 


LIMA, O. OFFICES: NEW YORK - CHICAGO - DETROIT U. S. A. 


LIMA ELECTRIC MOTORS « LIMA MAGNETIC POLISHING LATHES « LIMA GEARSHIFT DRIVES 





© ™ eee: = 
ibsilo 
INDIVIDUALLY MOLDED 


AND SINTERED CONTACTS We 
7 WAYS BETTER... 





eye 
Gibsiloy 


4 hid dn 


‘8349 FRANKSTOWN AVE., PITTSBURGH, PA. 


Precision-Built 
"| for Exacting 
Applications 


TpentirieD as 
leaders in the 
field from its earli- 
est days, Eicor En- 
ginmeers are res- 
ponsible for much 
of the technical advancement in the design and manu- 
facture of compact D.C. aircraft accessory control 
motors. Today’s units reflect the specialized ability 
of these men in their search for more horsepower per 
pound, more dependability. Our contribution to 
America’s military materiel is represented by rapidly 
expanding production of Eicor DC Motors, Dyna- 
motors, and special rotary electrical units. 






, DYNAMOTORS+POWERPLANTS*CONVERTERS 
E1corR 


1062 W. Adams St., Chicago, Illinois, U.S. A. 
Export: Ad Auriema, 89 Broad St., New York,U.S.A. Cable: Auriema, NewYork 
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employed to an extent exceeding that of the correspond- \ 
ing month of any previous year,’ announced Alvah 
Small, president. “It is thus demonstrated that the 
safeguarding of life and property from fires and acci- 
dents, to which we have been devoted for nearly fifty 
years, 1s a real public service in both normal and emer- 
gency times.” 


G. E.’.s WAR PROJECTS COMMITTEE 





A Board of Strategy and Action 


These men now direct General Electric Co.’s war effort. 
They are: (reading clockwise) E. D. Spicer, Vice Pres- 
ident in charge of manufacturing; J. F. Cunningham, 
assistant to Mr. Spicer; Chester H. Lang, Vice Presi- 
dent in charge of war activities and chairman of the 
committee, President Charles E. Wilson, John G. 
Farrar, Assistant Comptroller and Harry A. Winne, 
Vice President, in charge of design engineering. 





CROSLEY CORP. EXPECTS DOUBLED SALES ' 


Indications are that sales amounting to $27 million re- 
ported for 1941, best in the history of the company, 
will likely be doubled this year, according to Powel 
Crosley, Jr., President of Crosley Corp. Three-shift 
operations are being planned to accommodate govern- 
ment orders for radios alone as well as considerable 
subcontracting to take care of production of newly de- 
veloped products which will go into production soon. 
Full war production is expected to be attained by the 
middle of the year. 


BETTER LIGHTING FOR PRODUCTION 


A discussion of the advantages of good illumination, 
emphasizing the basic principles of lighting, including 
the “vital correlation between lighting and plant safety, 
the salient differences between good and poor illumina- 
tion, and some of the precautions which must be ob- 
served before adequate and suitable lighting (and, hence, 
good seeing) can be achieved and maintained” Stresses 
the advantage of increased safety, greater accuracy of 
workmanship, expanded utilization of floor space and 
improved morale as means of speeding up industrial 
production through better lighting. Factors of good 
illumination are discussed in detail with regard to both 
quality and quantity of light. Specific attention is paid 
to glare and to distribution and color of light, and mini- 
mum standards of illumination are recommended, with 
minimum operating footcandles for various seeing tasks 
in many different industries. Both natural and artificial 
lighting, as well as the problems relating to maintenance 
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MOUNTED AND UNMOUNTED 


PHOTO ELECTRIC CELLS 


































A UNIT FOR EVERY TYPE APPLICATION 


@ Luxtron Photo-Electric Cells meet a wide variety of 

scientific and industrial requirements .. . measurement, 

analysis, indication, metering, control, signal, inspection, 

sound reproduction, etc. Available in a diversity of sizes, 

type, shapes and capacities, Luxtron units can also be 

; produced to meet special needs. The Bradley Laboratories 

{ i will gladly cooperate with engineers and designers; inquiries 

; i wanted. Write for illustrated literature. 


Bs 3 
a ' 

| Kron BRADLEY 
e | Lit LABORATORIES, INC. 
PHOTO ELECTRIC CELLS 2 


REG, U. S. PAT. OFF. 82 Meadow St., New Haven, Conn 
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This maintenance free 
* H-B relay is available 
normally closed or normally 
open. Will operate in any po- 
sition within 45° of vertical— 
accurately and with precision. 
Fool proof in operation it can't 
get out of order. When the coil 
is energized, the plunger is 


pulled downward displacing 





the mercury in the tube. This 


? floods the contact and the cir- 
1g S p . E D ; S { ca E cI 0 o D i cuit is closed. When the coil 
, 7 ‘ 
y, 


is de-energized the plunger 


a- immediately floats to the top : So 
b- WAR production must be speeded up. One sure of the mercury, thereby open- CORRO — 
re way to do it is to spread out the work. Although ing the circuit. SION AND 
= we are extremely busy with war work now, if you The H-B relay is available in a DUST PROOF 

. need springs, we feel sure we can help you. You COSY NG SN 

€ may be sure we will do our best to. So, please lainey diana rananes ee 
ial Write today for illustrated 

ai send us your sub-contract estimate requests. entie'& ONLY ONE 

th We'll tell you promptly whether we can or can MOVING Saas 
‘id not lend a hand. 





rome atai a lh Maia 
ks PECK SPRINGS MANUFACTURERS OF QQ ELECTRICAL DEVICES 


ial The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 2503 NO. BROAD STREET, PHILADELPHIA, PA. 
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Give the Quality and Performance 
Required for War Equipment 


DRAKE Assemblies have gained an enviable repu- 
tation for quality and dependability among officials 
of government and electrical war industries. They 
are being specified in large quantities by leading air- 
craft, radio, and other manufacturers, for signal and 
illumination purposes. As the world’s largest ex- 
clusive producers of miniature light Assemblies, we 
offer large facilities, high speed production, and high- 
ly specialized precision craftsmanship. A complete 
line of standard and special types, some with special 
patented features, available on proper priorities. 


= ay 
, Sw NO. 50 TYPE 
14” Jewel . . Horizontal 
Mounting patented 
Drake Assembly. Ideal 
for various applications. 
Specially designed for 
use on more than one 
thickness of panel. 






PATENT N& 2220516 i 
easy to mount, requires 


No 50 TYPE little space. 


"no. 15 TYPE 


1” Jewel . . Horizontal 
Mounting patented 
Drake Assembly with 
“slip-fit’’ bezel. Very 
durable and easy to in- 
stall. Mounts in 1” hole 
PATENT NO 2192345 on panels up to 1%” 


m thick. Extremely popular 
Ne 75 TYPEgil 


Sturdy _ construction, 





for many various ap- 
plications. 









NO. 80 TYPE 


New Light Assembly 
with Polarized Discs, 
behind the Jewel so ar- 
ranged as to be free to 
rotate with respect to 
each other. Partial turn 
of the Jewel dims or 
brightens the light in- 
tensity immediately ! 
Used only with minia- 
Lig. ture bayonet socket. 


ta % 


WE’LL GLADLY SEND YOU OUR CATALOG! 


CEL Le ae 





1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 
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and wiring, are considered, and authoritative informa- 
tion on these subjects is presented. ‘Better Lighting 
In Production” published by the [luminating Engineer- 


ing Society, 51 Madison Ave., New York, N. Y. 


NEW ELECTRICAL STANDARDS 


The following Underwriters’ Laboratories’ electrical 
standards have been issued as new or revised ones since 
the last complete list was published: Air Conditioning 
and Commercial Refrigerating Equipment; Fixtures, 
Electric Lighting, and Portable Lamps; Fixtures, Elec- 
tric Lighting, For Use in Hazardous Locations; Re- 
frigerating Systems, Absorption Type; Refrigerating 
Systems, Unit; and Time-Indicating and Recording 
Appliances. These are available from Underwriters’ 
Laboratories, New York, Chicago, or San Francisco 
offices. 


WHERE THE NATIONAL INCOME GOES 


BILLIONS OF DOLLARS 
150 


125 Fr 


V//j-—NATIONAL DEFENSE 
100 


Z7/4_,FEDERAL NONDEFENSE 
75 


a MTT STATE AND LOCAL 
-. Reged —PRIvATE GROSS CAPITAL FORMATION 


-. SSS 


CONSUMERS’ DURABLE GOODS 
50 f — 


+-CONSUMERS’ NONDURABLE GOODS 
25 AND SERVICES 





1940 194) 1943 00 42-97 
CALENDAR YEARS FISCAL YEAR 


Here is the way the United States Department of Com- 
merce anticipates that national income will be distrib- 
uted when the war program is fully under way in 1943. 
The squeeze on consumer durable goods and private 
gross capital formation is the key to many recently an- 
nounced restrictions under WPB orders. All but gad- 
getless America, it seems, will still be clothed and fed. 


TWO-DAY MACHINE TOOL FORUM 


Carrying on the tradition of previous years, a record 
number of engineers and executives attended the Sev- 
enth Annual Machine Tool Forum as sponsored by 
Westinghouse Electric & Mfg. Co., at East Pittsburgh, 
Pa. This two-day meeting, held late in April, again 
emphasized the problems and accomplishments of those 
responsible for the improved motorization, control and 
performance of metal-removing machinery. This year’s 
chairman was R. S. Palmer of Westinghouse. 

Formal addresses included “Electrification of Spe- 
cialized Machines and Tools” by William P. Beattie 
of the American Laundry Machinery Company. ‘“Elec- 
tric Controls as Applied to High Speed Automatic Ma- 
chinery” by V. T. Grove of the American Can Com- 
pany and “Adjustable Speed Drives as an Aid to All- 
Out Production” by G. A. Caldwell of Westinghouse. 
Topics also covered were “Accurate High Speed Thread 
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ACME Toe 


TRANSFORI PERT 


VSO Na he 
FORMERS * FLUORESCENT LAMP BALLASTS * MERCURY VAPOR 


LAMP TRANSFORMERS * SIGNALLING TRANSFORMERS * 





LUMINOUS TUBE TRANSFORMERS * RADIO AND TELEVISION Let us quote on 


TRANSFORMERS * STEP-DOWN TRANSFORMERS * VOLTAGE YOUR N AR ’ ORK 
SPECIFICATIONS 

@ The importance of good insulated wire in electrical 

ACO Scsnane ta Whe aaa aronh of whee ane ond ental 

indexes today. Well aware of this, designers and engi- 

neers everywhere are specifying Holyoke, the insulated 





REGULATING TRANSFORMERS * INSULATION BREAKDOWN 








temperature of 70 C. 





If you are one that refuses to gamble with potential sales 


The Acme Electric & Mfg. Co.,35 Water St., Cuba, N.Y. wire that always ‘comes through’. 
Underwriter’s Approved High Heat Resist- 
s * ing Rubber Covered Wire. Will withstand 
NOT VeRAL Mead Yoo ae 
and profits, write Holyoke Wire on your memo pad, and 
underscore it! You'll know your product is ‘right’. 
OILLESS BEARINGS AND PARTS — outess"ino'Ser- Asbestos Covered AC—DC 


LUBRICATING Resistance Wire Resistance Cords 


AVAILABLE IN MANY ALLOYS = inas*ine’sormed- 


to-size SPECIAL 
NEVEROIL, by pioneering in powder metal- SHAPES ere avail- 





a & 
Rubber Insulated and Gutta Percha Insulated 


bi 
lurgy since 1904, is making available to esemeien other types Cords and and other types free 
industry a diversity of alloys, each suited to Graphite Metal Cables for Radio & stripping Hook-up 
meet particular service requirements. Because WOODEX Specialty purposes Wires 
such factors as speed, load, temperature, the impregnated Wood * 
presence of acid, alkali, water, etc. all have COPREX - . 
Guat tales on opereting efficiencies; Special Bronze Annunciator, Office & Thermostat Wires 


NEVEROIL produces the bearing or com- Comin Ee 7 a aan a — 
ponent for a specific application. Our at Heat R - oe “Rubb c ad Wires 
engineers are eliminating costly machining Bint gm u "1 Fi sable c a 
operations for manufacturers, too, by deliver- haa aa *C exe SI. ores 
ing formed-to-size products. Inquiries Flat waa é ee Wi eceving 

are invited; details submitted will be treated ransmission wires 

in strictest confiderce—no obligation. 

























Samples and quotations upon request 


WIRE & CABLE CORP. 


710 MAIN STREET HOLYOKE, MASS. 


HOLYOKE WIRE & CABLE CORP. 

| Holyoke, Mass. 

| Please send, without cost or obligation to us, samples and quotations on 
| _ the following wires and cables. .....---.-- +22 eee eee e cece eee eeeeeeee 
| IN bo cai db Kn cnedlews Geediee eb enewendeeebes veedeoues Wane aes 
| a. sc ba wdc a abwaenianeckiat sae encasmeserareneel 
EN ooh Us oo wala deed bias eh abe 
| 

| 





ee 


NEVEROIL BEARING COMPANY 


W AKEFIELD MASSACHUSETTS 


PIC aie are 0h 0 64 x de i he hind Seite hears aaa oe ee 
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A SELF-LOCKING NUT 
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THIN HEX NUTS 
For shear bolts with light tensile load 


STANDARD-HEIGHT HEX NUTS 


For all classes of bolted fastenings 


SPLINE NUTS 
For insertion in formed shapes 
and castings 


CLINCH NUTS 


For insertion in sheet metal 





TWO-LUG AND ONE-LUG 
ANCHOR NUTS 
Riveted to structure, for 
blind-mounting of panels 
and sub-assemblies 


INSTRUMENT-MOUNTING NUTS 
For attaching instruments 
to control panels 









RIGHT-ANGLE ANCHOR NUTS 


For blind-mounting in 90° positions 


CORNER ANCHOR NUTS 


For blind-mounting in close quarters 


geese 


GANG-CHANNEL NUTS 


For multiple blind-mounted fastening of removable panels and covers 


LASTIC STOP NUTS are made in more than 

2500 combinations of type, size, mater- 
ial, finish, and thread system . . . to provide 
safe and economical bolted fastenings for 
any application. Each nut embodies the 
Elastic Stop resilient non-metallic self-lock- 
ing collar that assures a tight hold under all 
service conditions. Sample nuts for testing 
are available without cost or obligation 
Se contains a graphic explanation of the Elastic 


Stop principle, presents test and application data, 
illustrates uses, and lists the complete line of nuts. 


» Write for a copy 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD + UNION, NEW JERSEY 


aha ROG CITC 


NUTS 
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Grinding” sponsored by Lee Davis of Jones and Lam- 
son Machine Co. ‘Metal Cutting Forces and Power 
Development in Machine Tools,” as viewed by Prof. 
QO. W. Boston of the University of Michigan and a re- 
port upon the adaptation of standard equipment by 
Claude E. Greene of Monarch Machine Tool Co. 

Guest speaker at the annual dinner was Vice Presi- 
dent Frederick B. Heitkamp of American Type Foun- 
dries who offered an inspirational exposition of what 
could be done in sub-contracting and special parts man- 
ufacturing to aid the war production program. 

Two innovations marked the sessions of the forum. 
One, a round table discussion under the chairmanship 
of E. M. Taylor of Heald Machine Co. was directed 
toward recent developments in the balancing of pre- 
cision motors, while the other, under the chairmanship 
of Tell Berna, managing director of the National Ma- 
chine Tool Builders Association, covered various criti- 
cal aspects of the collaborative program with govern- 
ment and characteristics of the component parts which 
may be integrated within complete machine tool en- 
gineering designs. 

As in previous years, the meeting was notable for the 
freedom of the discussions participated in by those at- 
tending, the frankness with which difficulties and ob- 
jectives were discussed and the willingness of those at- 
tending to indicate things that were needed or should 
be done to facilitate improved products development in 
their field. 


COPPER AND NICKEL SAVING PROCESS 


A new process for producing clad metal sheets has been 
announced by Follansbee Steel Corp. It is expected 
that a saving of copper, cupro-nickel, brass and stain- 
less steel amounting to as much as 80 to 90 per cent 
will result in requirements for some war production 
needs. Production under this process has been made 
in Belgium, Sweden, Germany and Italy, according to 
Mr. Follansbee, who owns the exclusive license to the 
process in this country. “Aside from the important 
conservation of copper, nickel and tin,’’ Mr. Follansbee 
declared, “the alloy sheets produced by this process 
withstand deep drawing and fabrication even more 
readily than does steel alone.” The company is in a 
position to rapidly increase production capacity. 


COURSES IN ENGINEERING EDUCATION 


Reporting once more upon the engineering curricula 
of 129 colleges and universities, the Engineers Council 
for Professional Development has issued a comprehen- 
sive booklet covering studies, personnel and trends. 
Available from the Engineers’ Council for Professional 
Development, 29 W. 39th St., New York, N. Y. 


PRIORITIES DISCUSSED BY NEMA MEMBERS 


Regional meetings have been held for priorities men of 
Nema companies in the following cities: Baltimore, 
Md., Rochester, N. Y., Indianapolis, Ind., Dayton, 
Ohio. At the last few meetings priorities men showed 
particular interest in the changes recently made in the 
PD-25A form and in the Production Requirements 
Plan, in the use of the new PD-1A and PD-3A forms 
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CONTACTS 


AN D CO NM TALC: T MA: t - Ec A LS 
OF PUATINUM-SItLVER-PALLADIUM 





O matter what you require in fin 

ished contacts or in contact ma- 

to terials, we can supply it. All the 

metal we use is scientifically con- 

trolled during refining. It is of defi- 

nite and unvarying purity with pre- 

eC determined and uniform crystalline 

eac structure which assures positive work- 

ing qualities and consistent perform- 

ance. Get in touch with us, what- 
ever your requirements may be. | 





LAMINATED INLAY STRIP 


| | M = 7 ee Pee 


SMELTERS REFINERS AND WORKERS 
oO F PLATINUM GOtoD AND » oe ee ee 
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j a = ms NEW YORK SAN FRANCISCO CHICAGO 


RAHM 
FREQUENCY METER 
15 VOLTS 


THE TOUGH, WORKABLE 
STEATITE CERAMIC... 


LAVITE is the low-cost in- 


60 
CYCLES 


JAMES G. BIDDLE CO. 


PHILAOELPHIA, U S.A 


TYPE Fo 


sulating materia! with the 
toughness that permits pre- 
cise machining and threading. 

Having a high compres- 
sive and dielectric strength 






and superior insulation resist- 
ance with low loss factor, 


A Dependable Miniature LAVITE rates tops for de- 
. pendable service. Then too, 


FREQUENCY METER it resists rot, acids, fumes and 


| FOR POWER FREQUENCIES BETWEEN tia: 
15 AND 500 CYCLES PER SECOND Characteristics 3 Write our nearest office 


No pivots, jewels or pointer. Indication is by resonant v 2° oe for samples and quotations. 

vibration in a set of accurately “tuned” steel reeds. wy of only 2.5 to 2.6 
: ater absorption S.1.5- 

Simple. Rugged. Unaffected by wave form or by ordinary 0.001 per cent 

voltage and temperature changes. Wide-range portable 


b w ; Bull Per cent power factor oe ie STEWARD 
d switchboard t | ilable. it ti 
cach Oar ypes also availadie rite for Bulletin only 0.0165 Nita COMPANY 


S.1.5 at 60 cycles was 
Dielectric constant at 60 
















) o Cc a was 5.9—1000 peti! Atte New Englend 
G. Biddl aoe 
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Los Angeles, 4116 Avalon Blvd, Electrical Manufacturers Supply Co 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
1211-13 ARCH STREET | PHILADELPHIA, PA. Ww 






MAY 1942 


WANTED: 


200 MORE IDEAS LIKE THESE 






F YOU’RE concerned over a continued supply of electrical 

insulating materials investigate glass quick! Today, infinitely 
more intricate glass shapes are possible than ever before. These 
few, illustrated above, indicate the wide range: (1) Coil Mount- 
ing Blocks; Insulating Bushings; Line Spacers. (2) Radio Entering 
Insulator. (3) Resistor Tube (metal sealed to ends). (4) Oil Burner 
Nozzle; Bus Support. (5) Neon Elevation Posts. (6) Round and 
Hexagonal Coil Forms. (7) Strain, Entering, and Standoff Radio 
Insulators. 


Glass is tops in electrical insulating qualities (see chart). PYREX 


brand glass insulators are now proving themselves in all kinds of 


tough new assignments. No matter what type, size, or shape you 
need, the chances are we can help. Write Corning Glass Works, 
Insulation Division, Corning, New York. 


SEE HOW HIGH GLASS RATES AS AN INSULATING MATERIAL! 


| sorosuncate | | tow.oss | | PHENOLIC | CELLULOSE 
Y | ca | PORCELAIN 
pRrorret GLASS mica STEATITE ORCELAN RESINOID 
} 


ACETATE 


High scratch hardness 6 
low thermal! expansion | 6 
High dielectric strength 5 
low dielectric constont 

High volume resistivity | 


High refractoriness 


Total point score 


rex Insulators 


BRAND 








c—; 


“Pyrex” is a registered trade-mark and indicates manufacture by Corning Glass Works 
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and in the question of end use classifications. 
meetings will be held when advisable. 
gested that Nema members send to the War Projects 
Committee any problems or questions which they would 
like to have considered and discussed. 


Other 
It has been sug- 


ABOUT PEOPLE YOU KNOW 


Otto W. Winters, vice 
president in charge of 
manufacturing, Republic 
Drill and Tool Co., Chi- 
cago, has been elected 
president of the Ameri- 
can Society of Tool En- 
gineers. Mr. Winter suc- 
ceeds Frank W. Curtis. 


Wallace K. Brown has 
been appointed vice pres- 
ident in charge of pro- 
curement for the Crocker 
Wheeler Electric Manu- 
His new responsibilities will include co- 
ordinating and expediting all the related functions of 
the procurement and purchasing departments. 


OTTO W. WINTERS 


facturing Co. 


G. Arthur Gustafson, former manager of the Meriden 
and Taunton divisions of the General Electric plastics 
department, has been appointed to the newly created 
position of supervisor of manufacturing for the depart- 
ment at Pittsfield, Mass. Mr. Gustafson will be suc- 
ceeded at Meriden by James D. Milne and at Taunton 
by Clarence W. Coe and Everett W. Bickford. 


C. P. Boggs has been 
appointed to the post of 
director of manufactur- 
ing for the Hygrade Syl- 
vania Corp. 





C. P. BOGGS 


M. L. Sloan has been 
advanced from assistant 
manager to manager of 
the lamp department at 
General Electric Com- 
pany’s Nela Park, Cleve- 
land plant. 





M. L. SLOAN 


Howard B. Barber, formerly head of the refrigeration 
department of Montgomery Ward & Co., Chicago, has 
been named a commodity procurement specialist on 
refrigeration equipment in the Division of Purchases 
of the War Production Board. 


H. C. Madsen is the newly appointed manager of tech- 
nical employment and training at Westinghouse Elec- 
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SELF-STARTING SYNCHRONOUS MOTORS 
FOR TIMING APPLICATIONS. ANY SPEED 
FROM 450 R.P.M. TO 1 REV. PER MONTH. 






































SPECIAL MOTORS:—WITH FRICTION 
FOR RESETTING; BRAKE FOR INSTANT 
STOP; SHIFT FOR AUTOMATIC RESET, 
REVERSIBLE. 


SPECIAL GEAR TRAINS 





ELECTRICAL 
CONTACTS 


by BRAININ 


Help Solve Engineering 
and Design Problems 





















Contact rivets in silver, platinum, pal- 
ladium and their alloys, and other ma- 
terials supplied to your specifications. 
Also, to meet today’s requirements, 
we are expanding our field to take care 
of sub-assemblies using contacts. 


We specialize in laminated sheet and 
wire, bimetals, composite rivets and 
screws. Write to Brainin for your con- 
tact requirements. Inquiries invited in 
reference to materials and designs. 
Prompt, confidential attention given to 
all communications. 








THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


C. S$. BRAININ CO. 


20 VANDAM STREET, NEW YORK, N. Y. 


| Pulp Products Department 
aS Mae eae 





230 Park Avenue. New York.N.Y. 35 E. Wacker Drive. Chicago. Il 





MAY 1942 





SHADED-POLE 
INDUCTION 





“ff 


uP TO APPROXIMATELY 1/40 H. P. 


BARCOL Fractional-Horsepower MOTORS are widely used in 
applications where reliability, uniformity, and long life are 
among the more important considerations. Every designer of 
instruments and electrical equipment requiring a small motor as 
a principal component should have the facts on BARCOL 
MOTORS at his command. We urge you to send for this informa- 
tion, which will be forwarded promptly on request. 


Write for Complete Data Sheets. 





Interval Timers 
Running Time Meters 
Reset Timers 
Time Delay Relays 
Cycle Timers 
Repeat Cycle Timers 
Time Switches 


Signal Control 
Switches 


Program Switches 


Multiple Contact 
Timers 
Impulse Timers 
Special Timers 


CENTERBROOK CONNECTICUT 











tric & Mig. Co. He succeeds Major J. H. Belnap 


who has entered Army service. 


Roscoe E. Imhoff has been appointed vice president 

Proctor Electric Co. Mr. Imhoff, formerly general 
Westinghouse merchandising division 
has directed Proctor’s sales activities since joining the 
latter organization in April, 1940. 


sales manager of 


James H. Carmine has been elected vice president in 
charge of merchandising of Phileo Corp. Mr. Carmine 
has been connected with Philco since becoming district 
representative in 1923. 


William D. Cockrell 
has been appointed as en- 
gineer of the newly de- 
veloped electronic con- 
trol section of General 
Electric. At the same 
time announcement was 
made of the appointment 
f Allen E. Bailey, Jr. 
as manager of sales in 
the same new section. 





John H. Ashbaugh, manager of manufacturing and 
engineering of Westinghouse Electric and Mfg. Co.'s 
merchandising division has been appointed manager 
of that division of Westinghouse headquarters of which 
are in Mansfield, Ohio, 


B. W. Clark, vice 
president in charge of 
the company’s mer- 
chandising division 
has been appointed 
vice president in 
charge of sales of the 
company. He suc- 
ceeds Ralph Kelly, 
who resigned to be- 
come executive vice 
president of the Bald- 
win Locomotive 


W orks. 





J. M. Fernald, formerly general manager of Baker Ice 
Machine Co. is to head the Commercial Refrigeration 
and Air Conditioning Branch of the Division of In- 
dustry Operations of WPB. 


C. H. Hall, chief engineer of the Stoker Div. of Fair- 
banks, Morse & Co., has been chosen to join the Plumb- 
ing and Heating Branch, WPB, to represent the stoker 
industry. 


James K. Fulks has been appointed vice president in 
charge of manufacturing of the Ex-Cell-O Corp. Mr. 
Fulks has been with the company since 1925. 


J. P. McIllhenny has been appointed sales manager 
of G. E.’s air conditioning and commercial refrigera- 
tion department in Bloomfield, N. J. 


Charles L. Saunders has resigned as resident vice 


ELECTRICAL 





MANUFACTURING 





ir- 
\b- 
er 


in 


Ir. 


ice 


ING 


tsi 


nA: cl AN tk rt 





There’s more to production 


than just a priority... 


Your priority number, no matter how high, can 
guarantee you just one thing—and that is preference. 
In a molded plastic job, it won't guarantee you produc- 
tion to closest tolerances, nor finishing of the kind that 
cuts assembly hours to minutes. 


That’s why, in these days of substitutes, new 
materials and unpredictable production schedules, 
it's more important than ever that you have all 
possible experience to help you solve your plastic 
molding problems. 


Our sixty-six years of molding experience makes a lot 
of difference, our customers say. One described it as 
the “engineering skill to do the impossible.”” That's 
pretty strong, but perhaps our success with the tough 


jobs is due to the fact that as pioneers, we have had to 


figure ways of doing things for ourselves. And that 
habit has stayed with us. 


If your defense job needs special skill, we suggest 
that it may aid our national program to get in touch 
with our engineering department. 


MOLDED PLASTICS DIVISION OF 


AUBURN 


BUTTON WORKS 


AUBURN, NEW YORK 


Molders of all Types of Thermo-setting and Siaaimaiens materials by compression, injection x extrusion methods 





These special headed and threaded 
parts are a few of dozens of types Progressive is delivering for 
assembly in armament and equipment that will help win the war. 
In fulfilling war industry's urgent demands for tremendously 
stepped-up output, Progressive’s vast reservoir of experience, 40 
years in the making, is proving a priceless asset. This broad 
knowledge of “‘specials’’ manufacture will prove equally valuable 
when, once again, your requirements for peace-time operation 
demand prompt, intelligent solution. 


THE PROGRESSIVE MFG. COMPANY 
Torrington, Connecticut 
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INCREASES EFFICIENCY 
OF ELECTRICAL EQUIPMENT 


1. By absorbing noise and vibration. 
2. By excluding dust and moisture. 
3. By retaining lubricants. 

4. By resisting heat or cold. 

5. By serving as a packing. 

6. By reason of its long life. 


Your inaquir Synthetic rubber 

is Sane” requirements filled 
by our Acadia Syn- 
thetic Products 


No obligation. oe 
Division. 


WESTERN FELT WORKS 


4031-4119 Ogden 


Chicago, Illinois 
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Automatic Winding of 
LAYER-WOUND COILS 


“COTTON-INTERWOVEN” OR UNINSULATED COILS: SOLENOID, 
CONTROLLER, INDUCTANCE, METER, CHOKE, TRANSFORMER, ETC. 


No. 103 Universal 
Coil Winder 
(No. 96 Winder is for 


smaller coils.) 


Accurate mechanical 
guiding of wire and 
cotton. Quickly ad- 
justed for various coil 
types and wire sizes. 
Automatic controls will 
stop machine upon coil 
completion, or for wire 
or cotton breaks. 


FREE BULLETIN 103 





UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 





Intricate Shapes- 


Types-Sizes- However special or exacting your 
needs, we have the modern equip- 


ment and expert personnel to fill them—in 
brass or steel—quickly and efficiently . . . and 
in any quantity, large or small. Moreover, you 


can depend on us for quality materials and the 
finest workmanship. 

Send your blueprints or specifications today. 
Without obligation our engineering depart- 
ment will gladly study your requirements and 
submit recommendations. 
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SAMUEL J. SHIMER & SONS 


MILTON, PENNSYLVANIA 
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president of Minneapolis-Honeywell Regulator Co. to 
assume new duties as Chief, Instrument Section, Gen- 
eral Industrial Equipment Branch, WPB. 


American Steel and Wire Co. announces the appoint- 
ment of John S. Richards as director of research to 
succeed Flint C. Elder now research engineer. Mr. 
Richards will be succeeded by James R. Thompson. 
Lawrence H. Dunham is assistant manager of the 
metallurgical department. 


MACHINE TOOL ELECTRIC CODE EXPANDS 


Since the original adoption by the National Machine 
Tool Builders Association of Machine Tool Electrical 
Standards (ELECTRICAL MANUFACTURING supplement, 
December 1941), several revisions have been made of 
these industry standards. In general, the changes have 
been those of wording for various paragraphs rather 
than changes in meaning. 

Currently, section 430 of the National Electrical 
Code pends reflection of the essential provisions of the 
N. M. T. B. A.-sponsored standards within the stan- 
dards of the National Fire Protection Association. 
Corresponding action by the American Standards As- 
sociation is foreseen in the not-too-remote future. 


SPEEDING WAR PRODUCTION 


Trades vital to the manufacture of war materials are 
being taught to more than 4,000 production recruits 
by means of expanded apprentice courses and _ special 
training classes at the major Westinghouse Electric 
and Mig. Co.’s plants. Within the last 12 months some 
1,500 men have been graduated and are now using their 
newly-acquired abilities to help speed war production. 
Skilled men have also been obtained by “upgrading” 
experienced workers from simple automatic machine 
operations to more complex machines. While in the 
heavy production departments, emphasis has_ been 
placed on the training of men, women also are doing 
many important tasks in this war production. 


MACHINE TOOL CONTINUES UPSWING 


Machine tools, presses and other metal working machin- 
ery shipped during February totaled $93,100,000, it 
has been announced by the Tools Branch of WPB. 
Deliveries amounted to $84,355,000 during February 
which represents an increase of 63 per cent over Feb- 
ruary 1941. Those of January were estimated to be 
$83,546,794. 


U. L. ISSUES EMERGENCY ALTERNATES 


Changes have been made in the corrosion protection 
requirements pertaining to the use of zinc and cadmium 
specified for outlet boxes and fittings standards of No- 
vember 1941. Enamel, lacquer, paint, varnish, and 
such coatings meeting the specifications will continue 
to be acceptable. Some requirements have been waived 
in connection with the closing of openings in boxes and 
also with flat surfaces at knockouts. It is now optional 
whether the strains which studs will withstand are to 
be determined as described in the November edition 
of standards or as in the August 1928 edition. Also 
affected are pullout valves of threadless fittings, notches 
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Series No. 1055 
Extra Flexible Strandin WITHOUT Wire Grip 


Solid and Standard Stranding—LARGE Screw Hole 
SINGLE CUP ae 


WASHER LUGS C+ : 7 
Series No. 1050B © ‘ag é 


\ 
* WRITE FOR BULLETIN 8-D * 









KRUEGER & HUDEPOHL 


Third and Vine Sts. - - - CINCINNATI, OHIO 


JONES 500 SERIES 
and Si 


6-Contact 
Plug and 
Socket 


F., heavy currents and high voltages. Engineered to 
fulfill every electrical and mechanical requirement. A\ll sizes polar- 
ized, preventing incorrect connections, no matter how many sizes are 
used on one installation. 

Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually 
accessible for inspection. Complete data in Bulletin 500. Write for 
your copy today. 


HOWARD B. JONES 


2300 WABANSIA AVENUE, CHICAGO ILLINOIS 
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AIRCRAFT MOTORS 


MOTOR. “A’’—Type D26410 is wound for 1/10 HP 
24 volts DC at 7500 RPM; equipped with out- 
side fan cooling for heavy service. 

Diameter of shell 2.625” 
Weight with fan (as shown) 2.10 lbs. 
Weight without fan 2.01 Ibs. 


MOTOR “B’—Type D31420: 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 
Diameter of shell 3.125” 
Weight as shown 5.02 lbs. 


MOTOR “C’—Type D31420 is wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 

Diameter of shell 3.125” 
Weight with fan (as shown) 4.8 lbs. 
Weight without fan 4.68 lbs. 


MOTOR “C” is shown equipped with 2-pole ‘“A.N.”, 
connector. Motors “A” and “B” are shown with base for 
“A.N.”’ connector of the number of poles required. 


Above motors can be built as follows: 
Speeds up to 7500 RPM. 
Voltages 12 or 24 volts DC. 
HP range 1/100 to 1/3 HP. 
Weight and length vary with HP and speed. 
Mounting and shaft to specifications. 
Magnetic brake can be built into any of these motors. 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Avenue Cleveland, Ohio 












For Emergency Lighting Circuits 
...try G-E Neon Glow Lamps! 





GENERAL ELECTRIC NEON GLOW LAMPS are 
particularly well suited for use on 
emergency throw over lighting sys- 
tems ... because of the distinctive and 
characteristic orange-red color of 
light produced and because they take 
little current to operate (on standby 
battery, or generator service). They 
are not affected by shock or vibration, 
will operate at standard voltage on 
A. C. or D. C., and have a useful life 
of approximately 3000 hours. 


TYPE $-14 (as illustrated) YOur electrical wholesaler has a com- 
available in 3 and 2-watt plete line of these handy lamps. For 


sizes... 


hours. 


useful life of 3000 


a useful folder showing many other 
uses, write the address below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
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GENERAL @ ELECTRIC 
410 Eighth Street, Hoboken, N. J. 








‘Utilize that 
Narrow Space! 


and save valuable floor and wall space. Where 
room is not available for a standard width 
panelboard, the 


Type AC Circuit Breaker 
COLUMN TYPE 
PANELBOARD 


is the answer. It may be placed between the 
flanges of an 8”, 9” or 10” H column—between 
windows—or in any other narrow space. There 
it is up off the floor, out of the way. 


Built of standardized units, the @® Column 
Type Panelboard affords automatic protection 
against sustained overload, and prevents in- 
terruption of service from momentary over- 
load. In the case of a short circuit, or sustained 
overload, service is quickly restored (after the 
cause has been removed) simply by moving 
the handle to the ON position. 


Furnished for either single-phase, 3-wire, 
115/230 volt or three-phase, 4-wire 120/208 volt 


solid neutral service—with 4 to 42 single-pole 
branch circuits. 


Ask for Bulletin No. 62 


(Illustrated at left: Cat. No. NACIBC-3L10— 
Column Type Panelboard, with 
Wire Duct and Pullbox) 


Frank Adam 


ELECTRIC COMPANY 


SsY.LouIS 


for tightening locknuts, insulated and uninsulated holes 
in entrance caps, pull requirements and dimension re- 
quirements for straps specified in 1941 standards and 
marking a clamp or connector to indicate the type of 
material with which it is intended to be used. The above 
changes have been made for the duration of the war in 
order to lessen manufacturing difficulties in connection 
with material shortages, priorities, tool, die, and mold 
changes. Temporary departures have been made in 
the specifications for heating pads also. 

During the period of the national emergency general- 
use pads which do not have moisture-resistant coverings 
will be accepted. Underwriters’ Laboratories will also 
accept on heating pads a type PO-32 supply cord, pro- 
vided the individual strands of each conductor are not 
larger than No. 34 awg. and that a cotton overall braid 
is provided over the parallel conductor assembly. Also 
waived for the duration is the required rubber-jacketed 
cord and the laboratories will accept a length of not 
less than one foot of the rubber cord connected between 
the waterproof pad and the cord switch, the remainder 
of the cord from the switch to the attachment plug 
cap may be any type of cord which is acceptable for 
use with the general-use pad. 


APPLIANCE SALES SLOWER 


Electric Ranges. Total sales for February amounted 
to 39,945 compared with 51,790 for February 1941, a 
22 per cent drop. A 32 per cent increase was shown 
in sales compared with January's 30,196. Sales for 
the first two months of 1942 totaled 70,141, a 3.1 per 
cent drop from the 102,306 total for the same period 
of the preceeding year. 

Oil Burners. Shipments on oil burners for February 
totaled 17,996 or 1.1 per cent above those of February 
1941 which were 16,091. A drop of 6.5 per cent was 
shown in February compared with January which 
amounted to 19,253. 

Mechanical Stokers. February sales on mechanical 
stokers totaled 8,124 as compared with 6,394, the total 
sales for January, up 27 per cent. A 4.5 per cent raise 
is shown over the total 5,593 for February of the pre- 
ceeding year. 


NEW PLANTS, EXPANSIONS 


A wholly-owned subsidiary, Tantalum Defense Corp. 
has been organized by Fansteel Metallurgical Corp. 
The new subsidiary will construct a plant in coopera- 
tion with the government for war production. 
Hygrade Sylvania has purchased a new plant at Mill 
Hall, Pa. for the manufacture of radio tubes. It 1s 
expected that operation will begin within a few months. 
Ground was broken recently in Syracuse for the con- 
struction of a new General Electric plant. General 
Electric has also purchased the former plant of the 
L. A. Young Spring and Wire Corp. in Trenton, N. J. 
Curtiss-Wright Corp. will erect its fifth aircraft man- 
ufacturing plant at an undisclosed location for the build- 
ing of military transport planes which will be made al- 
most entirely of non-strategic materials. 

Announcement has been made of the entry of Clark 
Tructractor Division of Clark Equipment Co., into 
the electric industrial truck field. 
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if 
It’s Made From 
ROUND OR 


FLAT WIRE 


Cuyahoga Spring Co. 
can make it, including 
welded, pointed or 
threaded parts, in any 
metal or finish. Send 
for descriptive folder. 


SNAP CLIPS 


THE CUYAHOGA 
SPRING COMPANY 


10270 BEREA ROAD 
CLEVELAND, OHIO 


PR te 1 
Cree a ee ets 


Rubber Goods Manufacturers for Over 25 Years 
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for America’s Machines ye 


= custom-designed and standard relays 
and timers safeguard vital heating, lighting 
and motor control equipment in many engi- 
neering and production applications. Because 
Dunco users demand the utmost durability, the 
breaker-point surfaces must possess conspic- 
uous jolt-absorbing stamina. That Struthers 
Dunn, Inc. specifies Callite contacts is impres- 
sive evidence of the dependable uniform 
quality of Callite precision production. 


If high-speed, uninterrupted make-and-break 
operations are important to you — always 
specify superior Callite contacts. Whether 
your contact requirements are for screws, 
rivets, composites 
in tungsten, molybdenum, silver, platinum, 
and alloy combinations of these metals, Callite 
can serve you today on near-normal schedules. 
Callite Tungsten Corporation, 547—39th St., 
Union City, N. J. Branches: Chicago, Cleve- 
land. Cable: “Callites”. 





Keep ‘om rotting wis CAL LITE 
CONTACTS 
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Briefly reviewed, on this and the following 


pages, are recently published sources of 


descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


CONSERVATION OF MANPOWER. Descriptive 
booklet for a movement sponsored by the National Commit- 
tee for the Conservation of Manpower in Defense Industries 
and primarily aimed at increasing war production by pre- 
venting those work accidents that slow down the whole war 
machine. A guide to a broad safety program to protect and 
produce. Available through the U. S. Department of 
Labor, Division of Labor Standards, Washington, D. C. 


MAGNETIC CONTROLS AND VALVES. Fea- 
tures of a complete line of regulators, control systems and 
solenoid valves. Introducing several new products and offer- 
ing corresponding descriptions of small commercial-size, 
motor-operated valves, 3-way magnetic-lever valves, sensi- 
tive dc. relays and magnet valves for airplanes, machine tools, 
trucks, tractors, buses, and hydraulic systems. Blue-print 
indications of features and dimensions—controls applying 
to pressure, temperature and flow factors for gas, air, oil, 
steam, etc. General Controls Co., 801 Allen Ave., Glen- 
dale, Cal. 


FLUORESCENT ACCESSORIES. Components to 
be engineer-designed within the complete fluorescent lighting 
fixture. Included are starters, lampholders, starter sockets, 
combination lampholders and starter sockets, and a manual 
control switch. Special mention is made of that type of 
starter which eliminates the flicker in a lamp that is worn out, 
by automatically cutting out the dead lamp, thus prolonging 
the life of the starter. Helpful suggestions for successful 
specifications included as well as a review of the functions 
which the various accessories perform. General Electric Co., 
Bridgeport, Conn. 


RESISTOR GUIDE. Incorporating within a single 
chart those essential data on standard fixed and variable re- 
sistors which the engineer-designer may need in specifying 
components for war, behind-the-lines and industrial products. 
Included facts cover 122 sizes and 18 types. Wattage and 
voltage ratings, dimensions, maximum and minimum resis- 
tance values, terminals, mountings, temperature rise, varia- 
tions with time, tolerances, maximum operating temperatures, 
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Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


temperature coefficients, inductive characteristics and avail- 
ability of various types of resistors (listed numerically ac- 
cording to wattage ratings and type numbers) are also 


touched upon. International Resistance Co., 401 N. Broad 
St., Philadelphia, Pa. 


FRACTIONAL HORSEPOWER MOTORS. En- 
gineering features and performance details of a comprehen- 
sive line of 24 fractional hp. motors. Reviewed are appli- 
cations, specifications and dimensional factors as well as 
general characteristics common to the group. Special motors 
require different handling by the specifier and things to 
keep in mind in that connection are summarized in this 
presentation, too. Dumore Company, Racine, Wis. 


ELECTRIC REMOTE SPEED INDICATOR. 
How a new indicating and control device to be specified 
with the variable speed transmission, motor pulleys and 
other drive units of the same organization further improves 
their overall performance. Readings are in terms of “‘speed 
setting’ of the output shaft of the drive, similar to the indi- 
cation of output speed given on the dial indicators of the 
transmission and drive units with which it is grouped. A 
comparatively inexpensive, yet wholly effective system, elim- 
inating more costly tachometers and their associated com- 
ponents. Reeves Pulley Co., Columbus, Ind. 


SUBSTITUTE METALS. Opportunities for the inte- 
gration of electro-coated, pre-finished steels for those familiar 
priority-restricted sheets, so difficult to obtain at present. 
Offered, with charted indications of content for four alloys, 
to speed production, conserve scarce materials, standardize 


quality, reduce waste and control cost. Apollo Metal Works, 
Chicago, IIl. 


MACHINE TOOL CLUTCH. Offering compactness, 
with high torque capacity and suitable wear-life qualities to 
stand up under rapid cycles of operation, the machine tool 
clutch here described is unusually easy to operate and has 
an exclusive feature of a single-point adjustment. Details of 
construction, performance and suggestions to keep in mind 
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A NEW LINE 


of Single-Phase Capacitor- 
Start, Induction Run 


MOTORS 





























For applications requiring 


high starting torque . 





The 34 HP 1725 R.P.M. Frame 125 Single-Phase Motor is one of several ratings 
available in this type. 


It is not only beautifully finished but also beautifully built. Rotor and stator lamin- ALSO 
ations are annealed after punching; bearings are diamond bored; shafts have bearing THREE-PHASE 
surfaces ground on centers; rotors are silver alloy brazed; the field ring is solid cast MOTORS 
iron; the feet are accurately machined. Smooth running is assured through careful 
dynamic and static balancing. CAPACITOR-START 
| K-C ge foo i ee - os such applications as air com- MOTORS 
: pressors, water pumps and other herd-starting loads. ey have high maximum torques 
; and are suitable for any power motor application. 7 7 SPLIT-PHASE 
MOTORS 


Full details of the ratings available will be furnished on request. 


KINGSTON-CONLEY ELECTRIC Co. NORTH PLAINFIELD, N. J. 
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Where priorities will 

: ' allow, Harper can ship non-ferrous, 
, Monel and stainless fastenings. You 
can “join the Navy” and manufactures 
of panels, gauges, instruments and 
scores of other items for Offense, now 
using Harper products. 


; . : 4320 STOCK ITEMS 


... of non-ferrous, Monel and stainless 

bolts, nuts, screws, washers, rivets and 

_ related items offer a wide choice and 

- # s ' reduce necessity of making specials. 

r AA _ WRITE FOR CATALOG and reference 

book—four colors, 80 pages. Harper 

products now available only to war 
and most essential industries. 


e Yr THE H. M. HARPER COMPANY 
by hh Gn 2609 FLETCHER ST. 2 CHICAGO 


blue book of industry. 
Chosen for quality, dependability and unusual designs, 
UTC has solved many transformer application problems. 









, May we cooperate with you on your application? 
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WANTED: Touch 


MOLDING JOBS 






@ The products 
shown here are 
typical specimens 
of Imperial custom 
molding made for 
such organizations 
as Allis-Chalmers 
Mfg. Co., National 
Enameling and 
Stamping Co., John- 
son Service Co., 
Teletype Corp., 
Western Railroad 
Supply Co., Thermo- 
gray Co. and Fol- 
mer Graflex Corp. 
Note the lamp guard 
molded from impact 
resisting plastic. 


F you have a plastic mold- 
ing problem that is intri- 
cate — or where close toler- 
ances MUST be held—or 
where threading is involved 
—or where selection of ma- 
terial for the job is a factor 
. . try IMPERIAL MOLDED. 
We are especially equipped to handle jobs of 
this type and they give us an opportunity to dem- 
onstrate the full value of Imperial Engineering 
Service. 

For example, you'll find threads on Imperial 
Molded parts are smoother—and harder. This is 
because threading dies are milled on a special 
machine, not turned as is customary. This elim- 
inates the little slivers ordinarily left in the die. 

If your work requires close fits, we can assure 
you of unusually accurate control of shrinkage to 
obtain such fits. This frequently involves expert 
blending of materials. 

We make our own molds and are equipped to 

give prompt service on de- 


2 ia : @ tense orders. 


OUR STOCK MOLDS 
es of knobs, pulls and handles 


can often save you time 
and expense. We try to 
@ maintain a large stock as- 
. @: * 
IMPERIAL MOLDED PRODUCTS CORPORATION 
2921 West Harrison Street, Chicago, Illinois 





sortment on hand. Ask for 
Bulletin K-100. 


@ BAKELITE 


@ DUREZ 


te a iota gd 


tee Sens 
yj @ TENITE 
@ BEETLE 
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in preparing engineering designs and specifications, these 
units may be specified for many types of powered equip- 
ment. Twin Disc Clutch Co., Racine, Wis. 


MOTOR PUMP UNITS. Complete engineering data, 
coupled with the head capacity tables and dimension charts, 
simplify the specification of these motor-pump units for indi- 
vidual product needs. Performance records and engineer- 
ing recommendations are also included. Those compact, eff- 
cient motor-pump units and base-mounted units herein de- 
scribed are built in a wide range of sizes for capacities from 
10 to 2750 gpm. and for heads up to 575 ft. Allis-Chal- 
mers Mfg. Co., Milwaukee, Wis. 


ELECTRIC HEATING UNITS. Scarcely a possible 
diversity of heating unit forms, sizes or types for room, 
space, air, water, oil, acid, grease, compound, tank, oven, 
metal, die, mold, platen or machine and process specifica- 
tion but is covered in this review of a well-rounded line. 
Given in detail are examples of integration with many types 
of machines and processing equipment. Standard ratings 
are 115, 230 and 460 volt. Capacity in lb., inside and 
outside dimensions in in., and amp. ratings per pole are 
charted. Edwin L. Wiegand Co., 7500 Thomas Blvd., 
Pittsburgh, Pa. 


SPOT WELDING ALUMINUM ALLOYS. A «te- 
view of spot welding characteristics of aluminum and its 
alloys showing fundamental problems involved and suggested 
methods of dealing with them. Tables of physical properties 
and chemical composition of the common aluminum alloys 
and comparative values for other metals. Types of spot 
welding equipment. Design of spot-welded joints. Alum- 
inum welding technique. Tables cover shear values and 
recommended settings for condenser discharge equipment, 
and welding data for spot-welds in aluminum alloys. 
P. R. Mallory & Co., Inc., Indianapolis, Ind. 


EXTRUDED PLASTIC. Cross-sections, color, com- 
pounds and typical specification points for a new extruded 
plastic with special applicability to cabinet and housing as- 
semblies. R. D. Werner Co., Inc., 380 Second Ave., New 
York, N. Y. 


SOLDERLESS WIRING DEVICES. Indicating 
those availabilities in a line of aircraft and marine midget 
solderless terminals, bonding jumpers, lighting contacts and 
connectors. Details of dimensions and design for various 
sizes of conductors. Installation tools also indicated. 
Aircraft-Marine Products Inc., 286 N. Broad St., Eliza- 
beth, N. J. 


METAL DUPLICATING WITHOUT DIES. Ex- 
plains an extremely versatile system of forming or duplicat- 
ing without dies which can be used, not only with metals, 
but on many materials other than metals. Suitable for 
stamping and forming of small quantities, for experimental, 
research and testing uses, and quite applicable to production 
line work. Specifications, applications and illustrations of 
actual processes shown. O’Neil-Irwin Mfg. Co., 309 8 Ave. 
S., Minneapolis, Minn. 


GREASE AND OIL CUPS. Engineering and per- 


formance features of a line of compressed, gravity and 
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has never been more impor- 
tant than it is today. Gits 
Oil Cups and Lubricating 
Devices, of every descrip- 
tion, are answering the Call 
of the Colors with a proved- 
in-service reputation estab- 
lished thru more than 30 
years of service to industry. 
Catalog No. 60, gives you 
172 pages of answers to 
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1840 South Kilbourn Ave. Chicago, IIl. 
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' % Here you get a quick picture of Central Screw Company’s ability 

to furnish newly designed small Upset Parts for practically every 

. armament, implement and instrument of war production, in addition 
f to standard and special Screws—Bolts—Nuts and Rivets. 


WE URGE YOU—Send in your battle prints without delay. Write 


CENTRAL SCREW COMPANY “oir tins 
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“FRANKLY, | MADE A MISTAKE? 


“Tt wasn t the money. We were rushed and 


I took the easy way out. 


It looked like a standard torque motor might 
do it... not ideally, but I figured it would 
get by. It was a new machine . . . we had 
orders and the customers were giving us the 
rush act . . . we started to ship ‘em powered 


with stock motors ... good stock motors. 


That was just a few weeks ago. The tele- 


grams and phone calls are still coming in... 
they're all the same POWER FAILURE. 
Now we're doing what we should have done 
in the first place. We've got WELCO 
working 24 hours a day building a custom 


torque motor to do our power job right. 


BY ALL MEANS STANDARDIZE 
WHERE YOU CAN, BUT THE RIGHT 
TORQUE MOTOR FOR THE RIGHT 
JOB DOESN'T ALWAYS JUST HAP- 
PEN ~ OFTEN IT’S DESIGNED. 


B.A.WESCHE ELECTRIC COMPANY 


1628 VINE STREET 00S 0S ee 





INSTEAD OF LEAD SHEATH 
—SPECIFY 


ROEBLING 


TYPE RW RUBBER INSULATED 


WIRE and CABLE 



















Here's a wire designed to 
meet requirements of the 1940 
National Electrical Code for rub- 
ber covered wire to be used 
generally in moist locations 
without lead sheath. Its maxi- 
mum operating voltage is 5000 
volts; maximum operating tem- 
perature, 50°C, (122°F.) 


It may be used underground, 
in concrete slabs or other ma- 
sonry in direct contact with 
earth. Wet locations, or conden- 
sation and accumulations of 
moisture in the raceway don’t 
faze it. 


JOHN A. ROEBLING'’S SONS COMPANY 


TRENTON, NEW JERSEY + Branches and Warehouses in Principal Cities 
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| wick-fed cups that offer various specification opportunities. 


Special lubricating devices not specifically described also 
available as may be requested. Hunter Pressed Steel Co., 


Lansdale, Pa. 


VARIABLE SPEEDS AT LOW COST. How to 
increase machine flexibility and output with quick, accurate 
speed-changing by providing stepless speed variation up to 
25 per cent with one stationary or motion-control vari-pitch 
sheave, or a 50 per cent variation when two vari-pitch 
sheaves are used. Stationary and motion-control sheaves 
are described and operating diagrams, sizes and dimensions 
are included. Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


PRE-FINISHED METALS. A ‘“‘sampler’’ containing 
samples of plated metals, listing typical uses for them, and 
illustrating by means of a chart how they can help conserve 
more strategic metals for vital war production. Furnished 


in sheets, long continuous coils for automatic fabrication, 


strips, and round edge flat wire. American Nickeloid Co., 


Peru, IIl. 


HIGH SPEED PHOTOELECTRIC ACTION. 
Complete working details regarding electric thermometers, 
pyrometers, photo-electrically balanced recorders, indicators, 
controllers, recording controllers, potentiometers for thermo- 
couples, and slide-wire wheatstone bridges for resistance 
thermometers. Specifications, standard and special recorders 
tabulated. C. J. Tagliabue Mfg. Co., Park and Nostrand 
Aves., Brooklyn, N. Y. 


INDEXING AND FREE-WHEELING CLUTCH. 
Covers clutch applications for indexing, free-wheeling and 
backstop operations showing how closer tolerances and rate 
of feed can be greatly increased in the drive of feed rolls 
for such operations as punching, forming, shearing, etc. 
Clutch backstop installations are given for maintaining direc- 
tional shaft rotation. Explains practical, efficient, multi- 
engine combinations, plus other single and multiple prime 
mover hook-ups for driving a common load and tells how 
clutches automatically function in such installations. Prin- 
ciples, characteristics, advantages and detailed construction 
with diagrammed and charted engineering data including 
power-speed ratios, load capacities and complete dimensions. 
Morse Chain Co., 7601 Central Ave., Detroit, Mich. 


PORCELAIN FOR MOLDING. Comprising 25 ques- 
tions and answers regarding essential features, character- 
istics and performance details of a special porcelain. Some 
of these are mechanical strength, weight, expansion, maxi- 
mum sizes and dielectric strength. Material is particularly 
suitable for molding to intricate shapes for which electrical 
and mechanical properties must be high. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


BRASS AND BRONZE CASTINGS. Giving prac- 
tical data on brass and bronze castings, this booklet is de- 
signed as a handy, compact reference work of standard 
specifications, applications and other related information 
that will be helpful to the engineer-designer. Complete 
chemical analyses and physical properties are included, along 
with micro-photos to show the various metallurgical struc- 
tures. Applications and bearings in particular are discussed. 


_ Included are some supplementary data on Army, Navy and 
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HAVE YOU TRIED THE NEW 


> move LUG? 


» Built For 


Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio 


Great 


time savers 








KNURLED 


lost motion. 


ing after countersinking. 


order “Unbrako”’. 


Pat's. Pending Box 594 










FASTER PRODUCTION 
: , pote 








Literally—the Knurled head is a 
great time saver. Greasy, oily 
Socket Head fingers welcome the Knurled 
Cap Screws non-skid grip . . . no slip, no 


And—the Knurling also enables quick, easy lock- 


Deliveries better than average . . . and no premium 
price. So—send for details and make your next 
The Knurling of Socket Screws originated with Unbrako” years 


Pet'd. and = STANDARD PRESSED STEEL CO 
JENKINTOWN, PENNA. 


—) PRODUCTION starts on the drafting 
TT aed Here is where the wrong kind of 
tracing cloth can slow up your opera- 
tions ... and where the right kind can help speed 
them. In thousands of drafting rooms today, pro- 
duction is getting off to a faster start because of 
Bruning Rival Tracing Cloth . . . the tracing cloth 
perferred by experienced draftsmen. 


Rival has perfect uniformity of surface—which 
means no blemishes to hinder the draftsman’s 
work. Rival is famous for its easy erasing—no time 
lost in eliminating smudges and troublesome 
“ghosts.” Rival has a superior and lasting trans- 
parency not obtained with oils or wax— which 
means clearer, readable prints always. And Rival 
has exceptionally high tensile strength and dura- 
bility to eliminate costly retracing. 


We'd like to send you a sample of Rival—so that 
you can see and judge it for yourself. Find out why 
—and how—Bruning Rival can help your draftsmen 


win the battle for speed. Charles Bruning Co., Inc. 
2046-2534 


Since 1897 


NEW YORK « CHICAGO « LOS ANGELES 


Branches in 14 Principal Cities 


| SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 





























TIME-TESTED 


ELECTRICAL 
REMOTE CONTROL 
APPLICATIONS 





T’s Automatic Electric’s Class A “telephone 
I type’’ relay. Designed and made by the orig- 
inators of the dial telephone system and used as 
standard in that service for a generation, it has 
proved its mettle under the toughest kind of 
punishment. And because the Class A relay has 
proved so dependable and durable in that service, 
it is now providing these advantages in hundreds 
of industrial products important to the war program. 

The Class A relay can be supplied in a limit- 
less variety of contact and coil combinations— 
for d-c or a-c operation, slow acting or quick 
acting, and with almost any desired contact load 
capacity. It is only one of the scores of electrical 
control devices offered by Automatic Electric— 
devices whose durability and dependability are 
recognized wherever they are used. 


SEND FO atoll 
RT cm 

If your organization is engaged in 

war production, you will want to 

have a copy of our new Catalog 

4071-C. It is a veritable storehouse 

of useful technical data on elec- 


trical control applications. Write 
for your copy today. 






AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago, Ill. 


AUTOMATIC — ELECTRIC 


RELAY MAKERS SINCE 1898 


S.A.E. specifications together with ASTM definitions of 
standard terms, tables of physical constants, etc. Hammond 
Brass Works, Hammond, Ind. 


PHOTO-COPY TRACINGS. How clarity and sharp- 
ness of reproductions, speed and error-proof efficiency are 
attained with an electro-copyist method of producing trac- 
ings of any drawing, tracing or blue print. Types and sizes 
of machines and guide to their operation. Hunter Electro- 
Copyist, Inc., Syracuse, N. Y. 


CONTROLS FOR INDUSTRY. Condensed data on 
motor-operated valves for steam, air, oil, gas, water and 
other fluids. Control motors for use as damper operators 
and power units. Thermostats for room, duct and immer- 
sion applications. Program controllers for sequence oper- 
ations. Described also is the application of electric control 
to many industrial products. Barber Colman Co., Rock- 


ford, Ill. 


SWITCHES FOR AIRCRAFT. Reviewing the elec- 
trical and mechanical characteristics, housings and actuators 
of a line of small-travel switches, well suited to specifica- 
tions within aircraft and aircraft accessories. Notable for 
their lightness, small size, dependability, precision and a high 
electrical switching capacity. Design, construction and 
operating principle, dc. rating and use, functions. 
Micro Switch Corp., Freeport, Ill. 


CELLULOSE ESTER PLASTICS. Designation, 
specifications, color, definitions of properties, flexural strength, 
compressive and impact strength, water absorption, acceler- 
ated aging, distortion under heat and cold flow, all described 
in detail along with tabulations which summarize properties 
for each formula. Tennessee Eastman Corp., Kingsport, 


Tenn. 


CONSTANT VOLTAGE TRANSFORMERS. 
Identification of components and summarization of advan- 
tages as including compactness and light weight, quietness 
of operation, fully automatic characteristics, high efficiency, 
high input power factor, low wave form distortion, inherent 
protection against short circuit, low stray field intensity, 
instantaneous action, wide control range, and low cost. 
Ratings, construction, operation and full load vector diagram 
of transformer also given. Sola Electric Company, 2525 


Clybourn Ave., Chicago, Ill. 


ELECTRIC PLUGS. Essential facts about a line of 
heavy-duty, positive, double-lock connecting plugs. Primar- 
ily developed for use with trailing cables. Can be installed 
in the field without makeshift splicing or vulcanizing. Avail- 
able in 80 amp. and 200 amp. ratings, in flat and round 


type for standard, as well as reversing motor supply. 
Ohio Brass Co., Mansfield, Ohio. 


ELECTRICAL CONTACTS. Complete and highly 
tangible presentation of contact material data in convenient 
and readily usable form. Following an exposition of general 
contact specification problems and suggested methods of solu- 
tion, there appears discussions of six grades of tungsten, of 
molybdenum and silver and of 29 special contact alloys. 
Also reviewed are facings, inlays and general availabilities. 
Contact design has been authoritatively covered as an indis- 
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THE HOLT ZER-GABOT ELEC TRIS Aaa 


125 AMORY STREET 


Chicago, II|.—6161 So. State St. New York, N. 


AIRCRAFT “a To all engineers 
working ir theair- 
one o craft industry, we have 
CABLES ae : offer a complete se- 


ection of electric wires 
LIGHTING AND POWER CABLE = — oo to the 
HIGH TENSION IGNITION CABLE ~*~ *°"* 


In many cases our prod- 
RADIO POWER AND CIRCUIT CABLE ucts are designed to 


MULTI-CONDUCTOR INSTRUMENT CABLE eet the requirements 


of new instrumerts, de- 
SHIELDING BRAID AND BONDING CABLE vices or controls, using 
construction most suit- 
able for lightness and 
serviceability. 


Write for our catalog AM-1 


BOSTON INSULATED WIRE AND CABLE CO. 


DORCHESTER MASSACHUSETTS 





For Heating Liquids 
Electrically 


Ca a 





The WEACO Heavy Duty Immersion Heating Unit has success- 
fully overcome burnouts so common with ordinary elements. 


Low thermal density for hard to heat liquids. Espe- 
cially recommended for oil preheaters on Diesel engines. 
The heating core can be changed without breaking pipe connec- 
tions or dismantling the whole apparatus. Bulletin RU-5 gives 


complete technical information. Ask about our thermostats. 
WARREN ELECTRICAL APPLIANCE CO. JAMESTOWN, 


Electric Heat and Control Equipment Manufacturers. 
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BOSTON, MASS. 


01 Park Ave Philadelphia, Pa.—112 So. 16th St. 






ENGINEERING << 


LABORATORY SERICE 


PLASTIC MOLDING JOBS 


To provide you with complete information on your 
molding problems, Chicago Molded Products Corp. 
offers not only the services of its nationally known en- 
gineering staff, but also the facilities of its own modern 
plastics laboratory. Thus you can now obtain promptly 
from this one source, complete, unbiased, authorita- 
tive data—whether your problem in plastics be one of 
design, engineering, or choosing the best material for 
the job. There is no obligation in consulting us. 


CHICAGO MOLDED PRODUCTS CORP. 


1020 NORTH KOLMAR AVENUE CHICAGO. ILLINOIS 
















PRACTICAL FOR 
A MULTITUDE OF USES 


Here are three G-M relays designed 
and built to meet defense standards, 
and available for your defense re- 
quirements. Type “C” is a small, 
1, 2, 3 or 4 pole, single or double 
throw relay with self-cleaning wiping 
contacts available in a variety of 
materials for different load require- 
ments. Type “J” relay is a low 
weight, small size, ruggedly con- 
structed relay, built to withstand high 
acceleration and aircraft vibration. 
Suitable for high altitude and high 
humidity operation. Type “F” relay 
measures 24” high, 2'4” long and 
14%” wide, and is available in 1, 2, 3 
or 4 pole, single or double throw, 
for either A.C. or D.C. with self 
cleaning heavy pressure contacts. 


For full data on any one or all of these 


relays, write or wire for completely 
descriptive bulletins. 


4310 NORTH KNOX AVE. 





CHICAGO, U. S. 











ALLIANCE 
MODEL “K” MOTOR 


ae 


nly! 
for 1000 uses! 


Flee UP TO '/100 H. P. UNDER CONTINUOUS ae 


Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con. 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 

The recently designed, Model K shaded pole induction motor, illus- 
trated above, is the last word in efficient small motor design. When 
quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. Model K can be produced 
in all standard voltages and frequencies with actual measured power 
outputs ranging upwards to 1/100 H.P. Greater outputs can be ob- 
tained, when used for intermittent duty only or where forced ventilation 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. 

Finest materials and precision manufacturing assure long life and 
freedom from breakdowns. 






















Write today for further information. Address Dept. H. 


ALLIANCE MFG. CO.* ALLIANCE, OHIO 
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pensable factor for consideration in the successful solution 
of contact problems. Electrical conductivity is often impor- 
tant in the specification of spring materials, four alloys for 


such purposes are covered in detail. P. R. Mallory & Co., 
Inc., Indianapolis, Ind. 


SELF-LUBRICATING BEARINGS. Outlining the 
availabilities of this manufacturer in a line of bearings, 
bushings and special shapes made to exacting specifications. 
Construction, properties and application explained. Oil-less 
types here covered include a graphited metal, impregnated 
with a special bronze for hard-to-get-at places. 


Bearing Co., Wakefield, Mass. 


Neveroil 


SWITCHES FOR PRECISION CONTROL. Per- 
formance and general characteristics of small-travel switch 
offering precision operation, positive snap action, low oper- 
ating pressure, high contact pressure, durability and high 
operating frequency. Available in pin plunger, spring 
plunger with overtravel, lunged leaf, hinged roller leaf, leaf, 
roller, aircraft and open blade tubes. Specifications, en- 
gineering data and special features. Acro Electric Co., 


3167 Fulton Rd., Cleveland, Ohio. 


CUSTOM-BUILT CERAMICS. Technical data, 
specification and fabrication suggestions for a special ceramic. 
Extrusion, pressing, machining and firing processes covered. 
Full electrical laboratory tests results and figures for dielec- 
tric constant, power factor, and physical dimensions. 
Henry L. Crowley & Co., Inc., | Central Ave., West 
Orange, N. J. 


MOTOR-REDUCER UNITS. Revised load classi- 
fication table for motor-reducer units with specific reference 
to numerous machines, grouped by industries. Included 
are agitators, blowers, conveyors, cranes and hoists, mixers, 
etc. Tables cross-classified to encompass on all-motor, and 
integral types in horizontal and vertical forms. Falk Corp., 


Milwaukee, Wis. 


BERYLLIUM COPPER SPRINGS. How specially 
processed beryllium copper acquires physical properties 
suited to the individual needs of the product. Springs are 
made to do a specific job with close tolerances, and mini- 
mum drift, set and fatigue. Available for all compression 
on flat types. Data sheet offers fill-in indication of spring 
problem to be submitted in ordering and stating service re- 
quirements. A new process which reduces distortion 
during heat-treatment and gives desired heat-treating results. 
Instrument Specialties Co., Inc., Little Falls, N. zs 


ELECTRICAL SHEET MATERIAL. Full technical 
data upon the electrical sheets of this manufacturer. Subject 
headings include: testing and application, core loss at nor- 
mal frequency, core loss at commercial frequencies, dc. mag- 
netization, hysteresis loops, core loss vs. medium-high fre- 


quency and ac. permeability at low flux density. Follansbee 
Steel Corp., Pittsburgh, Pa. 


RESIN-BONDED PLYWOOD. Facts on the history, 
manufacture and uses of this recent development in sheet 
material offering good physical properties and available in 


water-proof and weather-proof types. Durez Plastics & 
Chemicals, Inc., No. Tonawanda, N. Y. 
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Meeting Precise Tungsten Needs 


is the mark of a superior source of 
tungsten from which your precise 
needs may be closely met. 

Cleveland Tungsten, !nc., has long 
specialized in pure hydrogen-reduced 
tungsten metal powder for carbide and 
similar work where wear resistance is 
vital. The metal is furnished in den- 
sities developed for this purpose and 
in 200 and 325 mesh fineness. 

For copper-tungsten welding elec- 
rodes, the same purity is retained but 
the physical properties of the powder 
are adapted to the requirement. 

The C-T personal engineering serv- 
ice will be glad to assist in the efficient 
application of tungsten products to 
your wartime needs. 






















A—Crushed Ore 
B—Tungstic Acid 
C—Tungsten Metal 
Powder 


D—Rods, Ring, Clip 
and Plug—all made 
from Cletaloy 


a 


INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 


g 4 
. EXTRUDED PLASTICS, Inc. 
Norwalk - Conn. U.S.A. 


-Interlox”’ « 


Tenite Il Saran 








One of the largest companies in 
America solely engaged in the extru- 
sion of plastic shapes and tubing and 
. ' **Interlox’’* to replace aluminum, 


, brass, copper and rubber. 


a * U. S. Patents Applied For | 
| MCGILL Zezctler 


THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 

to one control but can be adapted 
= 4 to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%". Mounting Nipple 
%"” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 
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el ae La MANUFACTURING CO. 


(Electrical Division) | VALPARAISO, INDIANA 
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Howto use electric heat 


for package sealing 
uz CHROMALOX 


ELECTRIC HEATING UNITS 


The conditions involved in package sealing of wax or 
cellophane wrappings particularly stress the advan- 
tages of electric heat with Chromalox units. These 
units usually permit of increased production by 
strictly limiting the heated area, of exactly control- 
ling the temperature by automatic means, of avoiding 
fumes, discomfort, flame hazard. Their operation 
often costs but a few cents per day per installation. 
And their application is compact and simple, as 
shown by the illustrations below. 













Picture shows 
lower surface of 
piste top 


Heating a 

rectangular 
or circular 
area 


Studs welded to the lower 
surface of the plate provide 
means for clamping the 
units tightly against the sur- 
face to be heated. The pic- 
ture aboveshowsChromalox 
strip heaters, that at the 
left shows nested ring units. 
Standard cast iron clamps of 
appropriate form are avail- 
able, applied as illustrated. 


FOR HEAVY 
PLATENS 


Cartridge units are inserted 
with a close fit in drilled holes. 
Projecting terminals are usually 
protected by a cover of sheet 
stock. Cartridge units come in 

TERMINAL | a wide variety of diameters, 
CHROMALOX COVER lengths and capacities, with sin- 
CARTRIDGE UNIT gle or double end terminals, 
slip fit in hole. brass sheath (in smaller sizes), 
steel or stainless. 


CHROMALOX 


HOT PLATE 


specifically designed for sealing 
use, has polished top surface 
and a beveled edge along one 
side for sealing narrow seams. 
Built-in thermostat controls 
temperature as desired between 
200 and 450 deg. F. Two sizes— 
6"x9", and 9"x 12”. Supplied 
with6 ft. of heater cordand plug. 
The files of our engineering department contain numberless instances of 
successful electric heat application, freely offered for your use. Tell us 
your specific problem. For valuable data in the Chromalox Book of Elec- 
tric Heat, mail the coupon with your letterhead. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Bivd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


SEEN ariaccinidiiouaiicaiatigicnatdtlncapenbnisinciatiingionals ee 


ee 
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@ A _ monthly classified 
and services as advertised 


those 


in the pages of ELECTRICAL MANU- 


index of 


finished product components 


FACTURING. Consult the actual advertisements of those companies whose 


names are listed under the different headings. 


preceding back cover. 


See advertisers’ index just 





ALLOYS, Aluminum 

Aluminum Coe. of America, Gulf Bldg., 

ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
_ 

Bunting Brass & Bronze Co., Toledo, O 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
m. Ff 


Pittsburgh, Pa 


ALLOYS, Low Melting and Bismuth 

Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y 
“Cerromatrix,’’ ‘‘Cerrobase,’’ Cerrobond.’’ 

ALLOYS, Magnesium 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**Dowmetal.’ 

ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. ¥ 
Monel.”’ 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N. Z. 

ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

Jelliff Mfg. Corp., C. O 10 Pequot Ave., 
Conn, 


ALLOYS, Zinc 

New Jersey Zine Co 160 
Horse Head Special 

ALUMINUM 

Aluminum Co. of America, Gulf Bldg Pittsburgh, Pa 

AMMETERS, See Instruments. 

ANODES, Nickel, Brass and Copper 

American Brass Co., Waterbury, Conn 

Revere Copper & Brass, Inc., 230 Park Ave., 
a. 


Southport, 


Front, New York, N. Y 


New York, 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 
ARMORED CABLE, Strip Steel 
American Steel & Wire Co., Rockefeller Bldg., 
land, O (United States Steel Corp., 
Roebling’s Sons Co., 


Cleve- 
Subsidiary. ) 
John A., Trenton, N. J. 


ON AST0) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS-— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


Bs ae CICERO, ILL. 
3150 So. 52nd Avenue, suburb of Chicago 








— COILS— 
Form Wound 
Paper Section 

Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 
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ASBESTOS, PAPER. See Paper, Asbestos. 
BALANCING MACHINES. See Machines, 
Balancing. 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Marlboro, Mass 


BEADS, Insulating 


American Lava Corp., Chattanooga, Tenn 
Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa. 
*‘Dunco Fish Spine.’’ 


Per Porcelain Co., 41 Muirhead Ave, Trenton, N. J 
“Lavolain 


Steward Mfg. Co., D. M Chattangga, “Tenn. 
os 


BEARINGS, Ball and Roller 
McGill Mfg. Co., Valparaiso, Ind 


Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car 
tridge 
S K F Industries, Inc., Front & Erie Ave., 


Philadel 
phia, Pa 


Timken Roller Bearing Co., Canton, Ohio 
Torrington Co., The, 56 Field, Torrington, Conn 


BEARINGS, Needle 
McGill Mfg. Co., Valparaiso, Ind. 
Torrington Co., The, 56 Field, Torrington, Conn 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 8. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave.. 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 
sunting Brass & Bronze Co., Toledo, O 
General Electric Co., Plastics Dept., 
Plastics Ave., Pittsfield, Mass 
Morganite Brush Co., Inc., 3304 48th Ave., 
City, New York 
Neveroil Bearing Co., 
Richardson Co., 


Section E-5, 1 


Long Island 


Wakefield, Mass “‘Graphex.”’ 
Melrose Park (Chicago), III. 


BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., 
cinnati, O 

General Electric Co., Plastics Dept., 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 

Neveroil Bearing Co., Wakefield, Mass. ‘‘Woodex.’’ 

Richardson Co., Melrose Park (Chicago), II] 

Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co., 


BLADES, Fan. See 
Fan. 

BLOCKS, Pillow. 
Norma-Hoffman Bearings Corp., 


S.K.F. Industries, Inc., 
phia, Pa 


Cin 


Section E-5, 1 


Wilmington, Del 


Wheels, Blower and 


Stamford, Conn. 

Front & Erie Ave., Philadel 

Rubber Flex.’’ 

BLOCKS, Terminal 

Millen Mfg. Co Inc 
Mass 


BLOWER WHEELS. See 
and Fan. 


BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill 


James, 150 Exchange, Malden, 


Wheels, Blower 


Syca 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 
BOBBINS & SPOOLS, Coil. See 


Paper. 


BOLTS, NUTS AND SCREWS, Machine 

American Serew Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Serew Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio 

Continental Serew Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Driver-Harris Co., Harrison, N | 

Harper Co., H. M., The, 2609 Fletcher, Chicago, II. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. 

Ohio Nut & Bolt Co., 612 Front, Berea, O 

Parker Co., Charles, The, Meriden, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Il. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
i ¢ 


Tubes, 


= 


Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Tl. 
Southington Hardware Mfg. Co., The, Southington, Conn. 
Whitney Screw Corp., Nashua, N. H 





BOLTS, Stove 

American Screw Co., Providence, R. I. 
Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass 

Corbin Serew Corporation, New Britain, Conn 
International Screw Co., Detroit, Mich. 

zamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, The Meriden, Conn 

Parker-Kalon Corporation, 198 Varick, New York, N. Y 
Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Manufacturing Company, Chicago, Illinois 
Republic Steel Corp., Cleveland, Ohio 
Russell Burdsall & Ward Bolt & Nut Co., 


Port Chester 


N. . 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Southington Hardware Mfg. Co., The, Southington, Conn 
Whitney Screw Corp., Nashua, N. H 
BRANDING, Custom (For Plastics) 
Rogan Brothers, 2001 S. Michigan Ave., Chicago, Ill 
BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn . 
Revere Copper & Brass, Inc, 230 Park Ave., New York 
Ns a 


BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 

BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 

BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co., Toledo, Ohio. 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa 


BRONZE SHEETS. 
Copper. 

BRUSH SEATERS. See Seaters, Commu- 
tator Brush 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 8S. 
Ill 


See Brass, Bronze and 


52nd Ave., Cicero 

General Electric Co., Schenectady, N. Y¥ 

Keystone Carbon Co., Inc., St. Marys, Pa **Equaload 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, N. ¥ 

Pure Carbon Co., 1909 Nobrac, St. Marys, Pa 

BUSHINGS, Ceramic. See Ceramics. 

BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 

CABLE, Armored 


Anaconda Wire & Cable Co., 25 Broadway, New York 


A 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 


Ps. es 
Boston Insulated Wire & Cable Co., 
General Elec. Co., Schenectady, N 
**Versatol.”’ 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N ‘ 


CABLE, Microphone, Speaker & Battery 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 
Ns 


Dorchester, Mass 
Zz “Gilyptal,’ 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

CABLE, Thermostat , : 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
mS 

Ansonia Electrical Co., The, Ansonia, Conn 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Roebling’s Sons Co., John A., Trenton, N. J 

CABLE, Varnished Fabric ; ‘ 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ee 

CADMIUM PLATING 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 

CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum 


Aluminum Co. of America, Gulf Bldg., 


CASTINGS, Die 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, Midland, Mich 
‘‘Dowmetal.’” (Magnesium Alloy.) 


CASTINGS, Iron and Steel 
Saginaw Malleable Iron Div., General 
Saginaw, Mich. 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich 
““‘Dowmetal.’’ 


CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, New York, N. Y¥ 
**Monel.’”’ 


CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
a” Be 


Pittsburgh, Va 


Motors Corp., 


CERAMICS, Bushings, Washers, 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O. 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
“*Prestite.’’ 


CHOKES. 


Special 


See Transformers. 
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FACILITIES 
TO SERVE ON DEFENSE WORK 


and 


ESSENTIALS 








ETCHING - EMBOSSING 
kee LITHOGRADHING: STAMPING 


ANODIZED AND ALUMILITE FINISHES 


FLUORESCENT MATERIAL FOR USE | 
WITH ULTRA VIOLET LIGHT ON DIALS- 
PANELS - INSTRUCTION PARTS 
“USED BY AIR CORPS” 


CROWE NAME PLATE & MANUFACTURING Co. 





1752 WAVELAND AVE. CHICAGO, ILL. 





“ESCO” AT WAR? | 


Our entire output of motors, generators 
motor-generators and converters now 
goes into the war effort. 


During the war, therefore, orders without 
priorities must be delayed. 


As soon as peace comes Esco will be able 
to give you better service than ever. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


HAVE YOU A 


BATTERY PROBLEM? 


@ Wheat Non-spillable recharge- 
able batteries 

Unequalled electrical output within 
weight and size specifications. 

Vest pocket sizes and upwards 
Over 25 years specialists in minia- 
ture and small batteries 

Illustration shows Wheat Battery 
designed and manufactured for 
Hearing Aid Instruments. Simple 
individual or multiple chargers 
supplied. 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 


Sta-Warm has the answer 
if it has to do with pre- 


cision heating of compounds 
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Sta-Warm engineers stand ready to help you on any 
problem connected with precision heating of com- 
pounds, their pouring or dispensing or conveying 
through heated valves or hoses. 


TYPICAL EXAMPLES 


Recent problems solved by Sta-Warm engineers 
include porcelain-lined heaters for handling corro- 
sive chemicals; explosion-resistant compound heat- 
ers for use in the hazardous atmospheres of Shell- 
loading Plants. 


| NEW COMPOUNDS 


So if you are using a recently developed or substi- 
tute compound, Investigate Sta-Warms. They 
are as modern as the newest materials and industrial 
applications. 


| PRESENT COMPOUNDS 


If there is no change in your present compound, it 
will still pay you to Investigate Sta-Warms and 
find out what Sta-Warms will do for you in improv- 
ing efficiency and economy. 


HOW WE CAN HELP YOU 


Sta-Warm engineers can draw from their unequalled 
experience in solving compound heating problems 
to bring you new precision in heating; faster pro- 
duction; lowered costs; more uniform, dependable 
results. A letter outlining briefly your compound, 
its specifications, its uses or methods of application, 
will bring you a cost-cutting, production-speeding 
suggestion—at no obligation. 


| STA-WARM ELECTRIC CO., 565 N. Chestnut St., Ravenna, 0. 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 






CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Schenectady, N. Y 

Heinemann Circuit Breaker Co., 99 Plum 
Re-Cirk-It 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa 


CLEANING COMPOUNDS. 
pounds, Cleaning. 


CLIPS AND MOUNTINGS, Fuse 
Alden Products Co., 186 N. Main, Brockton, Mass 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 
Dante Elec. Mfg. Co., Bantam, Conn 
Iiseo Copper Tube & Products, Inc 
Cincinnati, (Mariemont) O 
Jefferson Electric Co., Bellwood, Ill 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
Littelfuse, Inc., 4753 Ravenswood Ave Chicago, Ill 
Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Sherman Mfg. Co., H. B., Battle Creek, Mich 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
Turbo.’ 

Endurette Corp. of America, Cliffwood, N. J 

General Electric Co., Section M-112A Appliance and 
Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W 


Trenton, N. J 


See Com- 


Station M 


Washington 


Blvd., Chicago, Ill 
Irvington Varnish & Insulating Co., Irvington, N. J 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 


Rn. ‘‘Armatite,”’ ‘‘Empire.’’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
CLOTH, Tracing. See Drafting 00m 
Materials. 
CLUTCHES 


Carlyle Johnson Machine Co., The, Manchester, Conn 
Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y 


COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper 
Driers and Impregnators See Ovens, Industrial 
Electromagnets. See Coils 
Impregnators, Vacuum. See Ovens, 
Induction See Coils 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper 
Winders and Spreaders. See Winding Machines, Coil 


COILS 


Acme Wire Co., New 


Industrial 


Conn. 


Haven, 


* 









Magnetic Valves 


to control electrically 
the flow of 


STEAM - WATER - 
OIL-AIR- GAS, Ete. 


Write for bulletins 


MAGNATROL 
VALVE CORP. 


56 Beekman St., New York 





Waa) 
ARSE 
CONTACTS 


METAL CUT, METAL PUNCHED, 
METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance Is maintained at a minimum, and long service life 
is assured. Write for illustrated bulletin. 


METROLOY COMPANY, INC. 


57 E. ALPINE ST. 





NEWARK, N. J 








Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 

Coto-Coil Cc Inc., 75 Williard Ave., Providence, R. I 

Cuyahoga Spring C« 10322 Berea Rd., Cleveland, Ohio 
Dano Ele CX 93 Main, Winsted, Conn 

Davis & Ce Inc Dean W 547 W. Fulton, Chicago, 
Til 

Doyle, Inc James W., 311 N. Desplaines, Chicago, II 

General Elec. ¢ Schenectady, N. Y 

Millen Mfg. Co Inc James, 150 Exchange, Malden, 
Mass 

Nothelfer Winding Laboratories, 110 Albemarle Ave 
Trenton, N. J 

Roebling’s Sons Co., John A., Trenton, N. J 


COMMUTATOR STONES & GRINDERS 


See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill 
COMPOUNDS, Cleaning and Paint Stripping 
Oakite Products, Inc., 18H Thames, New York, N. Y 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. “‘Hi Farad.’ 


Syca 


General Elec Co., Schenectady, N. Y. 

Mallory & Co., In P. R. Indianapolis, Ind 

Solar Mfg. Corp gayonne, N. J 

Sprague Specialties Co. [Resistor Div.], North Adams 
Mass 

CONDENSERS, Fixed 

Aerovox Corp New Bedford, Mass 

General Elec. Co., Schenectady, N. Y 


Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, N. J , 

Sprague Specialties Co. [Resistor Div.], North Adams, 
Mass 


CONDENSERS, Variable 
Millen Mfg. Co., Inc., James, 150 
Mass 


CONNECTORS, Solderless 


Exchange, Malden 





Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥. 

CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ae 

Cuyahoga Spring Co, 10322 Berea Rd., Cleveland, Ohio 


Mfg. Co., Bantam, Conn. 
Section Q-2121. Appliance and Mer 
Bridgeport, Conn 


Dante Elec 
General Elec. Co., 
chandise Dept., 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill ’ ; 
Iisco Copper Tube Products, Inc. Station ‘“‘M 


Cincinnati, (Mariemont) O 
Jones, Howard B., 2300 Wabansia .Ave., Chicago, IIl 
Krueger & Hudepohl, Third & Vine, Cincinnati, O 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
CONTACTORS, Magnetic. See Relays. 


CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, N.. ¥ 


CONTACTS, Metallic 

Molybdenum, Platinum, Silver, 
loys 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
0 

Fansteel Metallurgical Corp., North Chicago, Il. 

General Plate Div. of Metals and Controls 
Forest, Attleboro, Mass. 

Gibson Electric Co., 8349 
(21), Pa. “*‘Gibsiloy.’’ 

Makepeace Co., D. E., Attleboro, Mass 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Metroloy Co. Inc., 57 E. Alpine, Newark, N. J. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Gas Accumulator Co., Electrical Div., 
beth, N. J 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 
Dunn, Inc., Struthers, 1321 Cherry, 
Eagle Signal Corp., Moline, Ill 
General Elec. Co., Schenectady, N. Y¥ 5 
Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 
United Cinephone Corp., Torrington, Conn. 
Ward Leonard Elec. Co., 34 South, Mt 
Westinghouse Elec. & Mfg. Co., East 


CONTROLS, Electronic 

Continental Electric Co., 903 Merchandise Mart., Chicago, 
Il 

G-M Laboratories, 

General Elec. Co., 


Tungsten, Special Al 


Corp., 34 


Frankstown Ave., Pittsburgh 


Eliza 


Industrial Control 


Philadelphia, Pa 


Vernon, N. Y 
Pittsburgh, Pa 


Inc., 4310 N. Knox Ave., Chicago, IIl. 

Schenectady, N. Y 

Instrument Specialties Co., Inc., Little Falls, N. J. 

United Cinephone Corp., Torrington, Conn . 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats. ) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow‘Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. . 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, Ill 

Magnatrol Valve Corp., 56 Beekman, New York 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 

Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Spencer Thermostat Co., 103 
(Low Voltage.) 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


CONVERTERS, Rectifier. See Rectifiers. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

COPPER, Thin-Sheet (Electro-Deposition) 

American Brass Co., Waterbury, Conn. 

CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 


(See also Cable, Heavy 
Insulated) 


N. = 


Forest, Attleboro, Mass. 


Duty; Flexible Leads; 


Wire 





Alden Products Co., 186 N. Main, Brockton, Mass - 

American Steel & Wire Co., Rockefeller Bldg., Cleve i 
land, O (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 


N. Y. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl! 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J 
General Elec. Co., Section Y-1126 

Merchandise Dept., Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J 


CORD SETS 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 


CORDS, Resistance Line 

Soston Insulated Wire & Cable Co., Dorchester, Ma 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 


Appliance and 
Deltabeston 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., 937 Grant, Akron, O 
General Elec. Co., Schenectady, N. Y 
Louthan Mfg. Co., East Liverpool, O 
Star Porcelain Co., 41 Muirhead Ave 
““Thermolain,’’ ‘‘Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn 


COUNTING DEVICES 

Durant Mfg. Co., 1962 North Buffum, 
“*Productimeters.”’ 

Veeder-Root, Inc., Hartford, Conn. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1352-E Atgeld, Chicago, Il 

Guardian Utilities Co., 215 E. Michigan, Michigan 
City, Ind. ° 

Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 


Trenton, N. J 


‘*Lavite 


Milwaukee, Wis 


Lovejoy Flexble Coupling Co., 5020 W. Lake, Chicago, 
Ill 

Richardson Co., Melrose Park (Chicago), Il. 

Torrington Mfg. Co., Torrington, Conn. 

CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn Ave., Chicago, 
Il 


Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Tl! 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matics,’’ 
‘Levomatics,’’ ‘‘Drip-Drop.’’ 


DIALS 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. (Ceramic Decorated Glass & Metal). 
Federal Products Corp., 1144 Eddy, Providence, R. I 
— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

DIE-CASTINGS. See Castings, Die. 


DIES, LAMINATIONS 

Chicago Molded Products Corp., 
Chicago, I. 

Richardson Co., Melrose Park (Chicago), III. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.’’ 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & 
Ansco Rd., Johnson City, N. Y. 
prints.) 

Post Co., Frederick, Box 803, Chicago, Ill. | 

DRIVES, Machine Tool 

Cullman Wheel Co., 1352-E. Atgeld, Chicago, Ill. 

Lima Electric Motor Co., Lima, Ohio. 

Master Electric Co., Dayton, O. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa. 


ELECTRICAL SHEETS. 
trical. 

ELECTRONIC CONTROLS. See 
Electronic. 

ELECTROPLATING EQUIPMENT 


1024 N. Kolmar Ave., 


Film Corp., 
(Materials for White 


See Sheets, Elec- 


Controls, 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich. 

ENAMELS. See Finishes. 

ENGINES, Internal Combustion (Diesel, ; 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 


Ave., Chicago, Ill. 
EYELETS 
American Brass Co 

Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 

FAN BLADES AND WHEELS. 

Wheels, Blower and Fan. 
FELT 
American Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4031-4119 Ogden Ave 
FERRULES 
American Brass Co., Waterbury, Conn 
Patton-MacGuyer Co., 17 Virginia Ave., 


, Waterbury Brass Goods Branch, 


See 


, Chicago, Tl. 


Providence, 


| ae 8 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Ni Xe 


FILTERS, Radio 


densers. 
FIBRE, Phenol. See 
FIBRE, Vulcanized 


(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 
Insulation 


Interference. See Con- 


Plastics. 


Manufacturers 
Blvd., Chicago, Ill. 

Mica Insulator Co., 
ie 

National Vulcanized Fibre Co., 
less,’’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 


Corp., 565 W. Washington 


Dept. 21, 196 Varick, New York, 


Wilmington, Del. “‘Peer- 
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"PRIME CONTRACTORS, SUB- 
CONTRACTORS, SUPPLIERS 
OF DEFENSE MATERIALS: 
HERES THE ANSWER TO YOUR 
PROBLEMS IN ALL ELECTRO- 
MAGNETIC ea = 


e\ 7 cr 


iw 











|» DEFENSE 
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TIME is of the essence of War Production. But with fast ee you 
demand the most thorough job in materials and engineering. This is the 
dependable cooperation that Davis renders electrical and allied industries in 
supplying magnetic windings, for aircraft—instruments—generators—relays— 
timers—vibrators—neon lighting—X-Ray—every purpose! 


LET US HELP YOU TO DELIVER GOOD JOBS ON TIME! 
D. W. D. Standard D. C. Constant —_ 


Rice Oak Vane Slee ee Two modern plants, with increased capacity available—a quarter of a century of 
plete with Switch, Resistor and experience in menufacturing precision built coils for every electrical purpose io 
Condenser. hundreds of widely varied individual requiremens. 
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Call, wire or write us on your need in any quantity, for any devices standard or special 
in this field. Write for catalog! 


Davis-Built Solenoids — Coils — Coil Assemblies — Transformers — 
Kickers — Magnetic Windings of all kinds 


D. W. D. eames with cord DEAN W. DAVIS & CO., INC. cami: eka ero SS —_ 





and plug assembly. 


<—~ LE — y— ~ " ; e 
Y > >. 7 " sg)= 7 aa Ss 


dio _— 
ee 


"DAVIS-MADE” PRODUCTS ARE USED IN PPL TNT yam Fs DEFENSE! 


MERCURY 
SWITCHES 


ma {a1 


Assure Accuracy, Positive 
Operation and Long Life 










For high-speed economical production, you need sa 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. — 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


ai TEE UNTING 


Use this Littelfuse Mounting for 
m4 the most efficient results with 

7 any “Midget” Fibre Fuse up 
to 15 amps. Embodies all 
Littelfuse dependable and durable features. Mtg. hole dia. 
79’. Length under panel 3!<"’ including terminal bolt. 
Finger operated extractor knob. Locknets and insulating washer. 
Use Littelfuse No. 1246 for Underwriter Approved Fuses up 
to 30 amps. (Commercial 2’’ x 9/16" caps) Mounting hole 
11%" dia. Under panel length including terminal bolt, 3°4"’. 


Tilting Type 





Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above, operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make’’ and “break’’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 



















Further information sent upon request. 
THE MERCOID CORPORATION e 4217 BELMONT AVE. e CHICAGO, ILL. 


Re. Sree Be OR 


Write for Littelfuse Catalog for other stock and special fuse mountings 


LITTELFUSE INC. 















4753 RAVENSWOOD AVE. CHICAGO, ILL. 
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Have L-R Type “W" Couplings on guard against 
shutdowns and tear-downs for cushion changes. 
Correct MISALIGNMENT 


with L r R 


FLEXIBLE 
COUPLINGS 


Type ““W" for heavy duty. 
Bores 1'4"’ to 1634". Send 
for complete L-R Catalog 
and handy Selector Charts. 


MS eat 


5020 W. LAKE STREET 












USL ee 


CHICAGO, ILLINOIS 


SPECIALISTS IN GEAR AND 
MULTICUT... 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


PERKINS machine & cear co. 


SPRINGFIELD MASSACHUSETTS 


SIGNAL, 
SPECIAL, 
INDICATOR 


Msi mee Ele 
Teco) ett ray) 
to 250. We invite 
inquiries from 
manufacturers. 


Ome | ee 
pS a Col: 


ie Established 1911 
LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


SOL-REX 
LAMP 
2018: 


INSULATION 





VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 


TAPE 









SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
Bi ad 33 Seto) dT Nate 


565 West Washington Bivd 
hele aed 





1105 Leoder Building 
bere mel) 
DETROIT © MILWAUKEE * MINNEAPOLIS © PEORIA 


NALCO 


Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize on Nalco 
Dritherm, Carbon Filament Lamps... 
available in Inside-Sil 
vered or Clear Glass 
types. 

Write for descriptive literature. 


North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 


. 


INFRA-RED 
DRITHERM 
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Taylor Fibre Co., Norristown, Pa 


Wilmington Fibre Specialty Co Wilmington Del 
**Fyberoid Ohmoid.”’ 

FINISHES 
(Paints, Lacquers, Enamels.) 


Alrose Chemical Co., 180 Mill, Providence, R. I 

Aluminum Company of America, Gulf Bdg., Pittsburgh, 
Pa 

Ault & Wiberg Corp., Dept 
York, N. Y Polymerin.’’ 

Hilo Varnish Corp 42 Steward Ave., 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Mutual Home Bldg., Dayton, Ohio 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 
Alden Products Co., 186 N. 


E.M.M., 75 Varick, New 


srooklyn, N. Y 


Main, Brockton, Mass 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
n: ¥ 

Belden Mfg. Co 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 


General Elec. C¢ 
chandise Dept Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

FLUORESCENT SOCKETS. See Sockets, 
Lamp. 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. Y 

FUSE METAL. See Aluminum, also Zinc. 

FUSES, Enclosed 

Dante Elec Mfg. Co., 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, Ill 

Littelfuse, Inc., 4753 Ravenswood Ave., 

Trico Fuse Mfg. Co., Milwaukee, Wis 
ark.’’ 

FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., 
GASKETS, Felt. Felt. 
GASKETS, Fibre. See 
GASKETS, Rubber 


Acadia Synthetic 


Section Q-2124 Appliance and Met 


Bantam, Conn 


Chicago, Tl. 
“Trico,’’ ‘‘Kant 


Chicago, Ill. 
See 


Fibre, Vulcanized. 


Products Div., Western Felt Works 

1031-4119 Ogden Ave Chicago, Ill 

GAUGE GLASSES 

Rohm & Haas Co 222 W. Washington Square Phila 
delphia, Pa Plexiglas (transparent plastic) 

GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more, Ill 

GAUGES, Vacuum 

Continental Electric Co., 903 Merchandise Mart., Chicago 


Tl 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P O 
Philadelphia, Pa 

GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill Ave 
Ill 


Perkins Machine & Gear Co., Springfield, Mass 
Thompson Clock Co H. C Bristol, Conn. 
GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 


Chicago 


Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave Chicago, 
Il 

General Electric Co., Plastics Dept., Section E-5. 1 


Plastics Ave Pittsfield, Mass 
Mica Insulator Co., 

a = Lamicoid.’ 
National Vuleanized Fibre Co 
Perkins Machine & Gear Co., 


Fabroil,’ 
Dept. 21 196 


“Textolite 
Varick, New York, 


Wilmington, Del 
Springfield, Mass 


Richardson Co., Melrose Park (Chicago), I. 

Synthane Corp., Oaks, Pa (Graphited. ) 

Taylor Fibre Co Norristown, Pa 

Wilmingtor Fibre Specialty Co., Wilmington Del 
Ohmoid 


GEAR MOTORS. See Motors. 

GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 

GENERATORS. See Motors, 
Generators. 


GLASS 


See also 


also 


Plating 


Tubing & Sleeving, Saturated.) 


Corning Glass Works, Insulation Div Corning, N. Y 

GLASS-FIBRE INSULATION 

Owens-Corning Fiberglas Corp., Toledo, Ohio 
Fiberglas 

GLUE POTS. See Pots and Ladles. 


GUARD LAMP, Portable 
McGill Mfg. Cc Valparaiso, Ind 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc Front & Erie Ave Philadel 


phia, Pa 
HARNESSES, Wire. See Flexible Leads. 
HEATING ELEMENTS. See Units and 


Elements, Resistance Heating. 
INSTRUMENTS, Drawing 
Post Co Frederick, Box 803, Chicago, Ill 
INSTRUMENTS, Laboratory Standard 
siddle Co., James G., 1211-13 Arch, Philadelphia, Pa 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 
G-M Laboratories, Inc 1310 N. Knox Ave., Chicago, Ill 





General Elec. Co., Schenectady, N. Y 

H-B Elec. Co Inc 2503 N. Broad, Philadelphia. Pa 
Instrument Specialties Co., Inc., Little Falls, N. J. 
Simpson E Co., 5200 Kinzie, Chieago, Ill 

Triplett lecl. Instrument Cc Bluffton, O 





Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
INSTRUMENTS, Portable and Switchboard 


Biddle Co James G., 1211-13 Arch, Philadelphia, Pa 

De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. ¥ 

General Elec. Co., Schenectady, N. Y 

H1-B Ele Co Inc 2503 N. Broad, Philadelphia, Pa 

Simpson Ele Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., Bluffton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, M¢ 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N. J 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 





aie 


INSTRUMENTS, Precision Measuring } 
Federal Products Co., 1144 Eddy, Providence, R. I 
INSTRUMENTS, Speed _ indicating. See 


Tachometers. 
INSULATION (Insulating) 


Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic See Ceramics. 

Cloth See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, 
Compounds. 

Fibre. See Fibre, Vuleanizer; also Plastics 

Fibre Glass See Glass-Fibre Insulation. 

Lava. See Lava 

Mica. See Mica. 

Molded. See Plastics. 

Paper See Paper, Insulating 

Phenolic Fibre See Plastics. 

Plastics See Plastics 

Porcelain. See Porcelain. 

Slot See Paper, Insulating; 


(Insulators) 


Insulating; also Wax and 


also Cloth, Insulating 


Tape. See Tape. 

Tubing See Tubing, Varnished Fabrics; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 


Varnish See Varnish, Insulating. 
Vulcanized Fibre See Fibre. 


Wax. See Wax and Compounds. 

IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

Electric Soldering Iron Co., Inc., Deep River, Conn 
**Esico.’’ 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 


more, Ill. 
Stanley Tools Division of the Stanley Works, New Bri 
tain, Conn. 
Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. “‘Chromalox.’’ 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton 
American Insulator Corp., New Freedom. Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave 
Chicago, Tl 

Imperial Molded Prods 
cago, Ill 


Mass 


Corp., 2921 W Harrison, Chi 


Kurz Kasch, Ine., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
oon Brothers, 2001 S. Michigan Ave., Chicago, Ill 
LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMPS, Incandescent 


(Standard, Miniature, Tubular and 


Infra-Red) 
General Elec. Co., 


Lamp Dept., Nela Park, Cleveland. O 


Herzog Miniature Lamp Works, Ine., 12-19 Jackson 
Ave., Long Island City, N. Y 

North American Elec. Lamp Co., 1082 Tyler, St. Louis 
Mo. 

Warren Lamp Co., Warren, Pa. 

LAMPS, Ultra-Violet 

Continental Elec. Co., 903 Merchandise Mart, Chieage 


Th 


General Elec. Co., Lamp Dept., Nela Specialty Div 
410 Eighth, Hoboken, N. J 

LATHES 

Gisholt Machine Co., 1119 E. Washington Ave., Madi 
son, Wis 

Lima Electric Motor Co., Lima, Ohio. 

LAVA 

American Lava Corp., Chattanooga, Tenn 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavit« 


LETTERING EQUIPMENT 


Post Co., Frederick, Box 803, Chicago, IU. 


LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, Mass 

Dial Light Co. of America, 90 West, New York, N. Y 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill 

General Control Co., Cambridge, Mass 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 


Herzog Miniature Lamp Works, Ine., 12-19 Jackson 
Ave., Long Island City, N. Y 

Kirkland Co., H. R., Morristown, N. J 

Mallory & Co., Inec., P. R. Indianapolis, Ind 

LIMIT SWITCHES. See Switches, Limit. 


LUGS, Copper 
Burndy Engineering Co., Ine., 459 East 
York, N. ¥ 

Dante Elec. Mfg. Co., 


33rd New 


Santam, Conn 


Ideal Commutator Dresser Co., 1008 Park Ave., Syea 
more, Ill 
Iiseo Copper Tube & Products, Ine., Station ‘‘M 


Cincinnati, (Mariemont) O 
Krueger & Hudepohl, Third & Vine 
Patton-MacGuyer Co., 17 

R. I 
Sherman Mfg. Co., H. B., 


MACHINE SCREWS. 
Screws, Machine. 
MACHINES, Balancing 


Cisholt Machine Co., 1119 E. 
ison, Wis 


MACHINES, Die Casting 
Kux Machine Co., Dept. E, 3930-44 W. 
eago, Tl. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., 
Philadelphia, Pa. 


MACHINES, Marking & Stamping 
Altair Machinery Corp, 55 Vandam, New York, N. Y. 
Markem Machine Co., 42 Emerald, Keene, N. H 


MACHINES, Metal Duplicating (Without 
Dies) 

( Benders—Brakes—-Shears ) 
O'Neil-Irwin Mfg. Co., 309 8th Ave Ss. 
Minn 


MACHINES, Numbering 
Altair Machinery Corp., 55 VanDam, New York, N. Y 


Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 


Cincinnati, O 
Virginia Ave., Providence 


Battle Creek, Mich 
See Bolts, Nuts & 
Washington Ave., Mad 


Harrison, Chi 


Olney . O 


Minneapolis, 


ELECTRICAL MANUFACTURING 
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“METAL DUPLICATING 


for EXTREME ACCURACY. . . 
Acme GLASS OPTICAL FLATS! 


Measure in Terms of Mil- 
lionths of an inch! A Test 
for Flatness, or an Accurate 
Comparator. 



















% Acme Optical flats and 
Monochromatic light furnish 
(in connection with your gage 
blocks) the lowest cost equip- 
ment capable of measurement 
in terms of millionths of an 
inch 


Measure in Terms of Microinches by 
Light Waves. 


In spite of the extreme accuracy possible 
with light wave measurement, the proced- 
dure is very simple 


Place an Acme Glass Optical Flat on 
your work and gage, as shown in the 
above illustration. Any variation in size 
of the work, is easy to detect and deter- 
mine exactly in terms of millionths of an 
inch 


For the best of all checks on flatlapping 


and flat work surfaces foraclose watch REFRIGERATOR SEAL RING 
on your precision gage blocks .. . equip The straightness of these bands 
with Acme Glass Optical Flats and Mono- formed by interference of light 
chromatic lamp. They result in BIG waves reflected from the flat- 
SAVINGS on assembly time, re-working, lapped steel surface gives a true 
and insure superior product performance. measure of its flatness. 


ACME INDUSTRIAL CO. 


> Makers of Standardized Jig and Fixture Bushings 


ACME Telephone: MONroe 4122 
207 N. Laflin St. 


Shows NEW Method of 
Without Dies’ 


Chicago, Ill. 


If you have experimental parts to form or quanti- 






ties to duplicate, send for this new catalog today. 
It shows how Di-Acro Precision Machines,— 
Bender, Brake, Shear—produce an almost unlim- 
ited variety of intricate shapes, accurate to .0OL’’ 
on all duplicated work, frequently avoiding ex- 
pense and time delay of Dies. Get the facts on 
the Di-Acro System of 
*“*Metal Duplicating 
Without Dies”’,—Write 
for catalog. 


O’NEIL-IRWIN MFG. CO. 


309—8th Ave. S., Minneapolis, Minn. 


ELECTRONIC ENGINEER 


The possibilities of inclusion of electronic 
principles in instrumentation are great. An 
established New England manufacturer of 
pressure and temperature instruments and 
control devices requires the services of an 


electronic engineer to work on this develop- 
ment. Application should include a small 
photograph which will not be returned. 
Write to 


Box M-42, co Electrical Manufacturing 
1250 Sixth Avenue, New York, N. Y. 
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ier KLEIN'S 21 


YOUR WAR PRODUCTION 





Ua. the spur of our all-out victory effort, 
speed and more speed is important in the manu- 
facture of vital war material. The part good 
tools can play in increasing output has been 
demonstrated on production lines of industry. 
This is why so many manufacturers are equip- 
ping their workers with Klein’s. Backed by 
nearly a century of manufacturing experience, 
these better tools are accepted as standard by 
electricians and master workmen everywhere. 


ASK YOUR SUPPLIER 


| ee ae ee Ge ee 


aMathias & Sons 
| 
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Treadle operated machine 
advances straight down. 


This ESICO Model F is 
designed for work where 
both hands are required. 
Solder is fed forward as 
iron returns from work. 
Average industrial iron ad- 
‘ aptable to machine. Write 
“ : for bulletins on entire line. 
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CONNECTICU 


NEW ALL-PLASTIC 


INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 
Write for Latest Catalog 





ae 
Type T2 Unit 
The shell is molded in the same color as the lens-cap 


to prevent error in replacement .. . furnished with a 
G.E. 24 volt slide-base lamp, (.038 amp.) ... used 
with a series resistor assembly for operation on 
voltages up to 440 . . . five different colors . . 
brilliant 180 degree visibility . . overall diameter 
%” .. . low in cost. 

Distributed nationally 


THE GRAYBAR ELECTRIC co. 


H. R. KIRKLAND CO., Morristown N. J. 
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SOLDERLESS 
AND 


SOLDERING 







ALL TYPES AND 
SIZES. 


OTe DANTE ARS ae 


BANTAM, CONNECTICUT 


iat 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
5S VANDAM ST., NEW YORK 











MACHINES, Printmaking 
Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 
slack & White Prints) 
Hunter Electro-Copyist, Inc., 430 S. Warren, Syracuse, 
N.Y 


jucts Division General Aniline & Film Corp., 
Johnson City, N. Y. (Whiteprint Ma- 


chines. ) 
Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
lil (Blueprint Machines) 


MACHINES, Riveting 
( licago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Sellwood, Ill 


MACHINES, Screwdriving 


Detroit Power Screwdriver Co 2813 W. Fort, Detroit 
Mich 

Stanley Tool Div. of the Stanley Works, New Britain 
Conn 

MACHINES, Wire Measuring 

Durant Mfg. ¢ 1962 North Buffum, Milwaukee, Wis 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETOS 
Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave., Chicag¢ I 


MAGNETS, Lifting 

Nothelfer Winding Laboratories 110 Albemarle Ave., 
Trenton, N. J 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

MAGNETS, Permanent 

General Elec. Co Schenectady, N. Y 


Mallory & Co Ins., P. R., Indianapolis, Ind 

METAL Thermostatic 

Baker & Co., Ine 113 Astor, Newark, N. J 

Cc. S. Brainin ¢ 20 VanDam, New York, N. Y¥ 

Callite Tungsten Corp., 547-39th, Union City, N. J 
Callifiex 

Chace Co W. M., 1608 Beard Ave., Detroit, Mich 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass Truflex 

Wilson C H A 105 Chestnut, Newark, N. J 
Wilco 

METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

Thomas Steel ¢ Warren, O 

METALS, rrenses Powder 

Gibson Ele« ‘ An Frankstown Ave., Pittsburgh 
21 Pa “Gib 

Mallory & Co Ine *D. R., Indianapolis, Ind 

METERS. See Instruments. 

MICA 

Brand & ¢ Wi 276 Fourth Ave., New York, N. Y¥ 

General Elec. Ce Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Macallen Co 16 Macallen, Boston, Mass 


Mica Insulator Co Dept. 21, 196 Varick, New York 
i. Be Micanite - 
New England Mica Co., Inc Waltham, Mass Y-26, 


Richardson Co., Melrose Park (Chicago), IN 
Westinghouse Elec & Mfg. Co., East Pittsburgh, Pa 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 

Wire, Rods, Sheets, Special Shapes 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
Fansteel Metallurgical Corp., North Chicago, III. 
Mallory & Co P. R., Inc., Indianapolis, Ind. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wilson Co., H. A 105 Chestnut, Newark, N. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

Alliance Mfg. Co Dept. H, Alliance, O 

saldor Elec. C« St. Louis, Mo. 

Sarber-Colman CC Rockford, Ill 

Bodine Elec Co., 2256 W. Ohio, Chicago, Ill 

Century Electric Co 1806 Pine, St. Louis, Mo 

Delco Appliance Division, General Motors Sales Corp 
tochester, N . 

Dumore Company 102E tacine, Wis 

Eicor, Inc., 1062 W. Adams, Chicago, Il] 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elydia, O 

Hansen Mfg. Co., Princeton, Ind “*Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Janette Mfg. Co 556-558 W Monroe, Chicago, Ill 

Kingston-Conley Electric Co., 86 Brook Ave., North 


Plainfield, N. J 
( 


Leland Elec Dayton, O 








Lima Electric Motor Co., Lima, Ohio 

Master E Co Dayton, O 

Ohio Elec Mfg. Co 5905 Maurice Ave., Cleveland, O 

Peerless Elec. Ce Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, Ill 

Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd., Cleve 
land, O 

Signal Elec. Co., Menominee, Mich 

Smith Mfg. Co., F. A., 101 Davis, Rochester, N. Y 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il 


Wagner Elec Corp 6400 Plymouth Ave., St. Louis, 
Mo 

Wesche Elec. Cc B. A 1628 Vine, Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


MOUNTINGS, (Bonded) Rubber 
Lord Mfg. Co., Erie, Pa. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 

(Sheet, Rod, Tube, Wire.) 
American Brass Co Waterbury, Conn. 
Driver Co Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 





NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 

NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 

Palnut Co., Inc., 65 Condier, Irvington, N J 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


NUTS, Wing 
Central Serew Co., 3519 Shields Ave Chicage Il 
Parker-Kalon Corp., 198 Varick, New York, N. Y 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 

OILERS. See Cups, Oil & Grease. 
OVENS, Industrial and Laboratory 


Annealing Drying, Temper Drawing Mold saking 
General Electrie Co., Sehetactedy. oo. 
Trent Co Harold E., 619 N. 54th, Philadelphia, Pa 


PAINT. See Finishes. 


PANELBOARDS 
Adam Elec. Co., Frank, St. Louis, Mo 


PANELS, Metal. 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill 


PAPER, Asbestos 


Surnside Co., The, East Hartford, Conn 


PAPER, Gummed 


Paper Manufacturers Co., Philadelphia, Pa 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 27 
Turbo 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

The Burnside Co., East Hartford, Conn 

Cottrell Paper Co., Inc., Dept. M, Fall River, Mass. 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, 

Mica Ins ulator Co., Dept 21, 196 Varick, New York, 
N Armatite, Duro,’ Micoid 

National Vulcanized Fibre Co., Wilmington, Del 
“‘Campbellite,’’ C-F,”’ ‘Peerless.’ 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp & Paper Co., Pulp Products Dept., 


Neutrelec.*’ 


6 Fourth Ave., New York, N. Y¥ 


230 Park Ave., New York, N. Y Electrite,’’ “‘Dens 
ite.’’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
PEGS, Armature 
Insulation Manufacturers Corp., 565 W Washington 
Bivd., Chicago, Ill 
Mica Insulator Co Dept 21, 196 Varick, New York, 
_. 2 


National Vulcanized Fibre Co., Wilmington, Del 
PENCILS 

Eagle Pencil Co., 703 E. 13, New York, N. Y 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn 

Bunting Brass & Bronze Co., Toledo, O 

Driver-Harris Co., Harrison, N. J 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 
York, N. Y. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

PHOTO-COPYING, Paper and Machines 


Hunter Electro-Copyist, Inc., 430 S. Warren, Syracuse, 
N. ¥ 


230 Park <Ave., New 


PHOTOELECTRIC CELLS AND TUBES 
Bradley Labs., Inc., 82 Meadow, New Haven, Conn 
Continental Electric Co., 903 Merchandise Mart., Chi 
cago, Ill. 

DeJur-Amsco Corp., Dept. EM51. Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y 

General Control Co., Cambridge, Mass. 

United Cinephone Corp., Torrington, Conn. 


PILLOW BLOCKS. See Blocks, Pillow. 
PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears and Pinions. 


PINS, Cotter 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 


PINS, Dowel 
Acme Industrial Co., 207 N. Laflin, Chicago, Tl. 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Extruded 
Special Shapes, Tubing, Tape, Etc. 

Blum & Co., Inec., Julius, 532-540 W. 22nd, New 
See, ees. Be 

~— & Co., William, 276 Fourth Ave., New York, 


Extruded Plastics, Inc., Norwalk, Conn 
Irvington Varnish & Insulator Co., Dept. 56, Irving- 
ton, N. J. 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic). 

Acadia Synthetic Products Div., Western Felt Works, 
4031-4119 Ogden Ave., Chicago, III. 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Cyanamid Co., Plastics Div., 30 Rockefeller 
Plaza, New York, N. Y. 

American Insulator Corp., New Freedom, Pa. ‘‘Aico.’’ 
(Cold Molded. ) 

American Molded Products Co., 1753 N. Honore, Chi- 
eago, Ill. 

Auburn Button Works, Inc., Auburn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 
Barber-Colman Co., Rockford, III. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Celanese Celluloid Corp., 180 Madison Ave., New 
York, N. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.’’ 
Durez Plastics & Chemicals, Inc., 1165 Walck Road, 
North Tonawanda, N. 

Extruded Plastics, Inc., Norwalk, Conn. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section E-5, 1 
Plastics Ave., Pittsfield, Mass. ‘“Textolite.’’ 





ELECTRICAL MANUFACTURING 
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WITh A 
20 YEAR RECORD 


The twenty years of making quality tracing 


cloth behind Arkwright is your guarantee of 


quality today! 


Twenty years of testing in Arkwright lab- 


oratories . . . of insistence on the highest 
quality raw materials and the highest stand- 
ards of manufacture have prepared Arkwright 
for the present emergency. In spite of the vital 


need for speed and mass production, you can 


order Arkwright Tracing Cloths today with 


the same confidence in quality . . . the same 
assurance of rapid delivery that has made 
i Arkwright the leading American producer of 
| tracing cloth for twenty years. Arkwright 
j 


Finishing Company, Providence, R. I. 













TRACING CLOTHS 


MAY 1942 








Practicable with 


G-E COPPER OXIDE 
RECTIFIERS 


The unusual characteristic of General Electric 
Copper-Oxide Rectifiers which permits high over- 
loads for intermittent service has resulted in re- 
markable savings for many G-E customers. Dis- 
cover today what G-E 
Rectifiers built to your 
needs can do for you. 


Extensive research in copper . . . fifteen years 
manufacturing experience . . . exacting methods 
of oxidation and manufacture . . . all provide 
superior operating characteristics and long life for 
G-E Copper-Oxide Rectifier Units. 


TYPICAL PROFITABLE 
APPLICATIONS 


ANODIZING ELECTRO-CHEMICAL PROCESSES 

BATTERY CHARGING FIELD EXCITATION 

CATHODIC PROTECTION MAGNETIC CLUTCHES 

CONTROL CIRCUITS SIGNAL CIRCUITS 

ELEVATOR CONTROL — ‘TELEGRAPH & TELEPHONE 
TIME CLOCKS & BELLS 


Profit through General Electric experience. Let 
G-E engineers provide the rectifier to handle your 
problem in the best way possible. Just write to 
Rectifier Sales, General Electric Co., Section 
A-5211-12, Bridgeport, Conn. 






GENERAL {% ELECTRIC 




















































































TRICO OILERS 


NEW— STREAMLINED 
UNBREAKABLE 


® Modernize your equipment 
e Reduce selling resistance 
e Give added sales features 
e Insure proper lubrication 
e Built for real service 


IT PAYS TO MODERNIZE 










TRICO FUSE MFG.CO. Milwaukee Wis. 


NEUTRELEC 


Neutral (pH7) High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of smail electric 
coils, reactors tubes 


MADE BY 


ae ee ae 


PHILADELPHIA, PENNSYLVANIA 


aU 


UNDERWRITERS APPROVED MODEL 100 


and paper 





Include Dialco assemblies In your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 





MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


Lee 





Vitreous Enameled 
RESISTORS | 


Made for long, dependable 





service. 
More Economical to buy and 
to use. 
Complete range of fixed, 


tapped and adjustable types. 
Write for samples; no obli- 
gation. 


LECTROHM, INC. 


Si31 WEST 25 %# PLACE 
CHICAGO (CICERO P.O.)ILL. 


+ + + + 










General Industries Co., 
Taylor, Elyria, O 


Molded Plastics Div Olive & 


Imperial Molded Products Co 2921 W Harrisor 
Chicago, Ill 

Industrial Molded Products Co., 2035 Charlest Chi 
cago, Il 

Kurz-Kasch, Ine., Dayton, O 

Macallen Co 16 Macallen Boston, Mass 

Mica Insulator Co Dept. 21, 196 Varick, New York 
nN. Lamicoid 


Monsanto Chemical Co Plastics Div Springfield, Mass 


National Vuleanized Fibre Co., Wilmington, Del 
Phenolite 
Northert Industrial Chemical Co., 11 Elkins, So 
Bostor Mass 
Richardson Co., Melrose Park (Chicago) Ill Insurok 
Rogan Bre 180 N. Wacker Drive., Chicago, Ill 


Rohm & Haas Co 222 W. Washington Square, Phila 
delphia, Pa Plexiglas (sheets & rods Crystalite 
(molding powder) 

Stokes Rubber Co., Joseph, Trenton, N. J 

Surprenant Elec. Ins. Co., 84 Purchase, Boston, Mass 

Synthane Corp Oaks, Pa 

Taylor Fibre Co Norristown, Pa 

Westinghouse Ele & Mfg. Co East 

Prestite 

Wilmington Fibre 

Ohmoid 


PLATES, Carbon Resistance 


Pittsburgh, Pa 


Specialty cr Wilmingtor Del 


Becker Brothers Carbon Co., 3540 S. 52nd Ave Cicero 
Il 
Morganite Brush Co., Inc., 3304 48th Ave Long 


Island City, N. Y 
Trent Co Harold E., 619 N. 5th 


PLATES, Name 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicago iil 


PLATING GENERATORS 

Eicor, Ine., 1062 W. Adams, Chicago, Il 

Electric Specialty Co., 213 South, Stamford, Conn 
General Ele Co Schenectady, N Y 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Udylite Corp, 1651 E. Grand Blvd Detroit Mich 
United Chromium, Inc., 51 East 42nd St., New York 
es 

PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec Co., 
Div Hartford, Conn 

gelden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 575 Central Ave 
Mich 


PLUG & CORD SETS 

Alden Products Co., 186 N. Main, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS & JACKS, Radio 

Alden Products Co., 186 N. Main, Brockton, Mass 
American Molded Products Co., 1753 N. Honore, Chi 
eago, Ill 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 186 N. Main, Broekton, Mass 
Cuardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 


POINTS, Electrical. See Contacts, Metallic. 
PORCELAIN 


Akron Porcelain Co., 
American Lava Corp., Chattanooga, Tenn 
Colonial Insulator Co., 937 Grant, Akron, O. ‘‘Porcelex 
Illinois Electric Porcelain Co., Macomb, Ill 
Imperial Porcelain Wks Inc., Trenton, N. J. 
Knox Porcelain Corp., Knoxville, Tenn 
Louthan Mfg. Co., East Liverpool, O 
Porcelain Products, Inc., Findlay, Ohio 
Square D Co Detroit, Mich 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
Nu_ Blac,’ Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain,’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 
Universal Clay Products Co., 1540 E. First, 
oO 


POTENTIOMETERS. See 
Control. 


POTS & LADLES, Melting 

Dunn, Inc Struthers, 1321 Cherry, 
Dunco 

Electric Soldering Iron Co., Inc., Deep River, Conn 

General Electric Co., Schenectady, N. Y 

Sta-Warm Elec. Co., 565 N. Chestnut, 
Triplex.’’ 

Trent Co., Harold E. 619 N. 54th, Philadelphia, Pa. 

Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa ““Chromalox.’”’ 


PRE-FINISHED METALS. See 
Pre-finished. 

PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West 
Chicago, Ill 

Stokes Machine Co., F. J., 5996 Tabor 
Pr. © Philadelphia, Pa. 

Watson-Stillman Corp., The, Roselle Park, N. J 
PRESSES, Metal Stamping 
Watson-Stillman Corp., The, Roselle Park, N. J 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., 
P. O., Philadelphia, Pa 


PUMPS, Vacuum and Pressure 

New Jersey Machine Corp., 1900 Willow Ave., 
N. J 

Stokes Machine Co., F. J., 5996 Tabor Rd., 
P. O., Philadelphia, Pa 

PYROMETERS 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 

REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 

RECEPTACLES, Lamp. See 
Lamp. 


Philadelphia, Pa 


Chicago, Ill 


Industrial Control 


Pontiac, 


Akron, O 


Elemite.’’ 


Sandusky, 


tesistors, Radio 


Philadelphia, Pa. 


Ravenna, O. 


Metals, 


Harrison, 


Rad., Olney 


Olney 


Hoboken, 





Olney 


Sockets, 


RECTIFIERS, Current 

Benwood Linze Co., 1807 Locust, St. Louis, Mo 
Continental Electrical Co., 903 Merchandise Mart., Chi 
eago, Ill 

Electronic Laboratories, Inc., 122 W. New York, In 
dianapolis, Ind. 

Fansteel Metallurg r - Corp., North Chicago, Il 
General Elec. Co., ction Q-2124. Appliance and Mer 
chandise Dept., sy mein. Conn. 

International Telephone & Radio Mfg Corp., 100 


Passaic Ave., East Newark, N. J 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Nothelfer Winding Laboratories 110 Albemarle Ave 


Trenton, N. J 
United Cinephone Corp., Torrington, Conn 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


REDUCERS, SPEED. See Speed Reducers. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Vaives, Temperature; Therm: 
stats) 

Allen-Bradley Co., 1309 S. First, 

Dunn, Ine Struthers, 1321 Cherry 
*Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Elee. Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 

Spencer Thermostat Co., 103 Forest, 
(Low Voltage) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
rom, N. ¥ 

General Elec. Co., Schenectady, N. Y 

H-B Elec. Co., Inec., 2503 N. Broad, Philadelphia, Pa 

United Transformer Corp., 150 Varick, New York, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RELAYS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 
American Automatic Elec Sales Co., 1033 W Van 
suren, Chicago, Il. *‘Autelco,’’ Strowger.”’ 
American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J ‘Agastat’’ (Time delay). 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Barber-Colman Co., 1216 Rock, 
Clare & Co., C. P., 


Milwaukee, Wis 
Philadelphia, Da 


Attleboro, Mass 


Rockford, Ill 
Lawrence & Lamon Aves., Chicago, 


Ill. 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.”’ 


Eagle Signal Corp., Moline, Ill 

G-M Laboratories, Inc., 4310 N. Knox Ave., 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, 

H-B Elec. Co., Ine., 2503 N. Broad, 

Jefferson Elec. Co., Bellwood, Ill 

Mercoid Corp., 4217 Belmont Ave., 

Millen Mfg. Co., Inc James, 150 Exchange, 
Mass. 

United Cinephone Corp., 

Ward Leonard Elec. Co., 

Weston Elecl. Instrument Corp., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 8S. First, 
‘Bradleyunit,’’ *‘‘Bradleyometer,’’ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, 

General Elec. Co., Schenectady, N. Y 

Hardwick Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc., Little Falls, N. J 

International Resistance Co., 405 N. Broad, 
phia, Pa 

Lectrohm, Inc., 
Pr. 4h}, io 

Mallory & Co., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Specialties Co. [Resistor Div.], North Adams, 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co., 1309 S. First, 

Clarostat Mfg. Co., Inc., 285 N. Sixth, 
Hardwick, Hindle, Inc., Newark, N. J. 
Instrument Resistors, Inc., Little Falls, N. J 
International Resistance Co., 405 N. Broad, 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, 
r. ©.),. 2. 

Mallory & Co., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 
Ohmite Mfg. Co., 
Sprague Specialties Co. 

Mass. 
Ward Leonard Elec. Co., 34 South, Mt. 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 

Udylite Corp., 1651 E. Grand Blvd., 


RHEOSTATS. Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J 

International Resistance Co., 405 N. 
phia, Pa. 

National Elec. 
Chicago, Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y¥ 

Ward Leonard Elec. Co., 34 South, Mt. 
“‘Vitrohm.’’ 

Westinghouse Elec. 

RINGS, Contact. See Contacts, 

RIVETING MACHINES. See 
Riveting. 

RIVETS, Plain 

Central Serew Co., 3519 Shields Ave., 

Progressive Mfg. Co., Torrington, Conn. 
Republic Steel Corp., Cleveland, O. 


Chicago, Ill 


Chicago, Il 
Philadelphia, Va 


Chicago, Ill 
Malden, 


Torrington, Conn 
34 South, Mt. Vernon, N. Y 
582 Frelinghuysen Ave., 


Milwaukee, Wis., 
‘*Bradleystat 
Brooklyn, N. Y 


Philadel 


5131 W. 25th Place, Chicago (Cicero 


Vernon, N. Y. 


Milwaukee, Wis 
Brooklyn, N. Y. 


Philadel 


Chicago (Cicero 


4805 Flournoy, Chicago, Ill. 
[Resistor Div.], North Adams, 


Vernon, N. Y. 


Detroit, Mich. 


Broad, Philadel- 


Metallic. 


Chicago, Tl. 


ELECTRICAL 





Controller Co., 5309 Ravenswood Ave., 


Vernon, N. Y. 
& Mfg. Co., East Pittsburgh, Pa. 
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= z A BETTER 
PAPER TUBE 
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1 Av | £7 Lighter in Weight 
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as Superior Dielectric Qualities 
ia, Pa 
3 FOR ALL ELECTRICAL 
Soy AND MECHANICAL USES 
Van 
Eliza Res 
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ia, Pa 
ll 
Malder 
a You take no chances when you buy Newport Elec- 
a | trical Sheets: their use in thousands of products over 
pidicin | a score of years has proved the superiority, unvarying 
ties high quality and free, easy workability of these 
N.Y dependable, extra value electrical 
sheets. Literature and samples of 
ee grades and gauges to meet your 
requirements sent on request. 
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a 3 or B/P for working or O.D. Immediate trical Sheets — GOHI Pure lron-Copper Alloy Sheets — 
. N. ¥ ; samples. deliveries. Globe Brand Galvanized Steel Sheets, Roofing and Siding 
Philadel — GOHI Enameling Iron Sheets — KCB Copper Steel 
. ‘ c Sheets — Newport Long Terne Sheets — Newport Galvan- 
ae . nealed and DeLuxe Metal Sheets. 
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SCREWS fo every 
Yocom depen asf 


QUALITY: EFFICIENCY-SERVICE 


eee . eee eo oe ae ee a ee 


SLATE CO. 


Quarriers of 


for Electrical 





Office, Portland, Maine 


KESTER 
FLUXES 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER company 





Eastern Plant: Newark, N. J. 
a Canadian Plant: Brantford, Ont. 








SAMUEL J.SHIMERe SONS 


ry 





PORTLAND-MONSON 


Monson Slate 





=m 


43 Years Old 


4209 Wrightwood Avenue, Chicago, Illinois 





RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Ill 


RUST AND SCALE REMOVERS. See 
Compounds, Cleaning & Paint Stripping. 
SCREWS, Recessed Head 


American Screw Co., Providence, R. I 

Bristol Co., The, Waterbury, Conn 

Chandler Products Co., Cleveland, Ohi« 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 
International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co Cleveland, O 

New England Screw Co Keene, N. H 

Parker (C< Charles, The Meriden, Conn 
Parker-Kalon Corp 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mf Co., Chicago, Ill 

Russell, Burdsall & Ward Bolt & Nut Co., Port 
Chester, N. Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


Shakeproof, Inc 2501 N. Keeler Ave Chicago, Ill 
Southington Hardware Mfg. Co., The, Southington, Conn. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


Whitney Screw Corp Nashua, N. H 


SCREWS, Self-Tapping 

American Screw Co., Providence R I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Continental Screw Co., New Bedford, Mass 
Parker-Kalon Corp 198 Varick, New York, N. Y¥ 
Shakeproof, Inc 2501 N. Keeler Ave., Chicago, Ill 


SCREWS, Set and Cap 

Allen Mfg. Co Hartford, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y 
Republic Steel Corp., Cleveland, O 

Shakeproof, Inc 2501 N. Keeler Ave., Chicago, Il 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Tl. 
Parker-Kalon Corp 198 Varick, New York, N. Y 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago. Tl! 
Parker-Kalon Corp 198 Varick, New York, N. Y 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Lock Washer 

American Screw Co., Providence, R. I 
Bristol Co The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave 

Chandler Products Co., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 

International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corp 198 Varick St New York, N. Y 
Pawtucket Screw Co Pawtucket, R. I 

Pheoll Mfg. Co Chicago, Ill 

Russell, Burdsall & Ward Bolt & Nut Co., Port Ches 
tor, NZ 

Scovill Mfg. (Cc 65 Mill, Waterbury, Conn 

Shakeproof Inc., 2501 N Keeler Ave., Chicago, Ill 
““Sems 


SCREWS, Machine. See 


Screws. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre. See 
Fibre, Vulcanized, 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
Hunter Pressed Steel Co Lansdale, Pa. 

Linden & Co., Inc 72-80 Baker, Providence, R. I 
Peck Spring Co 12 Grove Ave., Plainville, Conn 
Progressive Mfg. Co., Torrington, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co Box 594, Jenkintown, Pa. 


SCREWS, Wood 

American Screw Co., Providence, R. I 

Bristol Co The, Waterbury, Conn 

Central Screw Ce 3519 Shields Ave., Chicago, Il 
Chandler Products Co Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp New Britain, Conn 
International Screw Co., Detroit, Mich 

Lamson & Sessions Co Cleveland, O 

National Serew & Mfg. Co., Cleveland, O 

New England Screw Co., Keene, N. H 

Parker Co., Charles, Meriden, Conn 
Parker-Kalon Corp 198 Varick, New York, N. Y 
Pawtucket Screw Co Pawtucket, R. I 

Pheoll Manufacturing Company, Chicago, II 


Chicago, Ill 


Bolts, Nuts & 








Russell, Burdsal & Ward Bolt & Nut Co., Port Ches 
ter N % 

Scovill Manufacturing (C« 65 Mill, Waterbury, Conn 

Shakeproof, I: 2501 N. Keeler Ave., Chicago, Ill 

Southington Hardware Mfg Co Southington Conn 

Whitney Screw Corp., Nashua, N H 

SEALS, Oil 

American Felt Co Inc Glenville Conn 

Garlock Packing (« Palmyra, N. Y ““Klozure.’’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 

Victor Mfg. & Gasket Co r. & Bax 7 5750 
Roosevelt Rd Chicago Il 

SEATERS, Commutator Brush 

Ideal Commutator Dresser Co 1.08 Park Ave Syca 
more, Ill 

SHADES, Mica 

Mica Insulator (< Dept. 21 196 Varick, New York 
ae 4 


New England Mica Co., Waltham, Mass 
SHEETS, Brass, Bronze, Copper. See Brass, 


Bronze and Copper. Also Copper Thin- 
Sheet. 

SHEETS, Electrical 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 920 Curtis Middletown 
Ohio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp Subsidiary.) 


Follansbee Steel Corp 

Granite City Steel Co., Granite City Il} 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Sor In Jos. T., Chicage 1} 


Pittsburgh, Pa 


SHEETS, Iron Enameling 

American Rolling Mill Co., 920 Curtis, Middletown, O 
““Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 
American Rolling Mill Co., 920 Curtis, Middletown, O 
““Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

tepublic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHELLS, Screw Socket 


(United 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
m.. 1. 
SILVER 


Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Handy & Harman, 82 Fulton, New York, N. Y 
General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass 
Mallory & Co., Inc., P. R., 
Wilson Co., H. A., 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Yar- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 
General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


SOCKETS, Lamp 

Alden Products Co., 186 N. Main, Brockton, Mass 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-2121 
chandise Dept., Bridgeport, Conn 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries ; Starter Switches 
Sockets, Resistor & Control Units, ete See also 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, 
‘*Rotolok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. (Sockets. ) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. ¥ 
(Resistor Units.) 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, Ill 

General Electric Co., Schenectady, N. Y (Sockets. ) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
(Sockets & Starter Switches.) 


SOLDER, Self-fiuxing 

Garden City Laboratory, 2744 W. 37th Place, Chicago, 
Ii} 

General Elec. Co., Section Q-2121. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill 

Ruby Chemical Co., 60 McDowell, Columbus, O 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J 

General Plate Co., Div.. Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil 
Fos.’’ **Easy-Flo.’’ 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
““Wilco.”’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 
Burnley Battery & Mfg. Co., North East, Pa. 
General Elec. Co., Section Q-2121 Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill 
McGill Mfg. Co., Valparaiso, Ind., ‘‘Star,’’ “‘Crescent.’’ 
Ruby Chemical Co., 60 McDowell, Columbus, O 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladles. 
SOLENOIDS 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl} 

Jefferson Elec. Co., Bellwood, Il. 

Nothelfer Winding Laboratories, 110 Albemarle Ave 
Trenton, N. J 

toebling’s Sons Co., John A. Trenton, N. J. 


SPEED REDUCERS 

todine Electric Co., 2256 W Ohio, Chicago, Ill 
Cullman Wheel Co., 1352-E Altgeld, Chicago, Ill 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, Il. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, II! 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn F 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 


Indianapolis, Ind 
105 Chestnut, Newark, N. J. “‘Wilco’’ 


Appliance and Mer 


3rockton, Mass. 


Industrial Control 





Gibson Co., Wm. D., Div., of Associated Spring Corp., 


1800 Clybourn Ave., Chicago, Ill. 
Hubbard Spring Co., M. D., 575 Central Ave., Pon 
tiae, Mich. 
Hunter Pressed Steel Co., Lansdale, Pa. 
Instrument Specialties Co., Inc., Little Falls, N. J 
Muehlthausen Spring Corp., 900 Michigan Ave., Logans 
port, Ind. 


ELECTRICAL MANUFACTURING 
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Positive and Automatic 


BLACKOUT CONTROL 


The answer to the prob- 
lem of maintaining lights 
without risk of illumin- 
ation during blackouts 
for: 


FACTORY LIGHTS 
RESIDENTIAL 
LIGHTS, PUBLIC 
BUILDINGS 


When focused on an 
ordinary street light, 
this highly sensitive con- 
trol will break the cir- 
cuit when street lighting 
goes off. Compact and 
weather-proof, the unit 
is easy to install and will 
give up to 5,000 hours 
of service. Has no mov- 
ing parts except relay. 


Write for Specification 
Sheet F 





UNITED CINEPHONE CORPORATION 
TORRINGTON, CONN. 


ANSONIA 


Bare — weatherproof and slow 
burning wires and cables 
Braided and armored thermostat 
cables... Annunciator and damp- 
proof office wires and cables. . 
Magnet wire—all types. 











THE ANSONIA ELEC. CO. 
ANSONIA, CONNECTICUT 
CLEVELAND DETROIT 


















“SURCO-AMERICAN” PRODUCTS 
MOISTURE PROOF 


FLEXIBLE PLASTIC TUBING 
FLEXIBLE PLASTIC TAPES 
( FLEXIBLE PLASTIC GASKETS 
FLEXIBLE PLASTIC WIRE 
FLEXIBLE PLASTIC HOSE 
High Dielectric—Withstands very high and low 


temperatures. 


SURPRENANT ELECTRICAL INSULATION CO. 


80 Purchase Street Boston, Massachusetts 


PRODUCTS 


MAY 1942 


When You Buy 


Photocopy 


re ee a 


Here Are the Basic Facts About 
the Revolutionary New Hecco-Dyzed Process and What 
It Means to Everyone Doing Contact Photo-copy Work— 












No more half way, unsatisfactory, washed-out-looking prints. 
With Hunter Original Formula Papers—made by Hunter’s exclu- 
sive Hecco-Dyzed Process—you can now be sure of all the perfec- 
tion and sharpness of reproduc- 
tion that your copying ma- 
chine is capable of giving! 



















In the Hecco-Dyzed Process, 
a secret-formula dye is added 
to the sensitized emulsion. 
This revolutionary new dye 
controls the light reactions 
exactly to photocopy needs. 
Users say Hecco-Dyzing is the 
greatest single advance ever 
made in the science of photo- 
copying! 

The Difference Shows in 
Better Results 


With Hunter Original For- 
mula Papers, you’ll get prints 
that are sharper and clearer— 
prints with colors accurately HUNTER 
shown in shades of gray— 
prints that register accurately 


gradations of tone—prints Electro . Copyist 
with pure whites and com- 


pletely opaque blacks—prints Copies Anything— 


that develop perfectly even 























when made by inexperienced Can’t Make a Mistake! 
| Operators. 

TRY Hunter Original For- A life-saver for jammed 

mula Papers FREE! Liberal CoS ae 


Copies blueprints, drawings, 
specifications, priority ex- 
tensions, etc.—at low cost— 


samples will be sent you on 
request. See your local Hunter 


distributor or write us direct— . 
todav in a matter of seconds. 


Makes photocopy tracings 
on linen direct from pencil 
originals—transparent nega- 
tives on vellum—clear shop 
prints on durable paper. No 
proofreading necessary. Gets 
work into shop days faster 
slashes drafting cost. Inves- 
tigate. Write for free new 
folder. 
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Manufactured by 


BURNLEY BATTERY & MFG. CO. 


PENNSYLVANIA 


NORTH EAST, 


and styles. 
and prices. 


NATIONAL BAND & TAG CO. 


Newport, Kentucky 


Dept. 9-366 





Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 


Clock Co. 
Bristol, Conn. 





N-WeL CUSTOM MADE 
OTS CUS as 





THE ORIGINAL 


A FAVORITE! 
FOR 40 YEARS) 


RURILEY SOLDERING PY 
: MAKES SOLDER | 


FLOW QUICK 
AND FAST 


Approved by 
Underwriters’ 
Laboratories 


~—!|| Powrex  |L—= 
MERCURY SWITCHES 


Write for . 
Catalog! 





For identifying Wire 


or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. 


Write for free samples 





SIGNAL KWIXSET 


20 years of special coil and 
transformer manufacturing for 
ndustry, laboratory, research 
and instrument makers. 


Single units or in quantities 
Units 1 watt to 30 KVA 
Prompt shipments 
Engineering service 







ORE ala a2 4 
WINDING LABS. 


ur ee 


Peck Spring Ce 12 Grove Ave Plainville, Cor 
Raymond Mfg. (¢ Div. of Associated Spring Corp 
Corry Pa 


SPROCKETS, Roller Chain 
Cullman Wheel Co., 1352-E Altgeld, Chi 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il 
American Brass Co Waterbury Brass Goods Branch, 
Waterbury Conn 

Barnes Co Wailace Div. of Associated Spring Corp 
Bristol, Conr 

Crowe Name Plate & Mfg. Co 1752 Waveland Ave 
Chicage Ill 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 





Dante Elec Mfg. Co Santam, Conn 

Dayton Rogers Mfg. Co., 2830 S. 13th Ave Minneapolis 
Mini 

Gibson Co., Wh D Div. of Associated Spring Corp., 
1800) Clybourr Ave Chicago, Il 

Hubbard Spring Co Mz. D 575 Central Ave Pon 
tiac Mict 

Hunter Pressed Steel Co Lansdale, Pa 

Krueger & Hudepo Third & Vine, Cincinnati, O 

Lewyt Metal Prods. Mfg. Co 66 Broadway Brooklyn 
N. ¥ 

Linden & Co., It 72-80 Baker, Providence, R. I 

Patton-MacGuyer Co 17 Virginia Ave Providence 
ae 

Raymond Mfg. (<« Din of Associated Spring Corp 
Corry Pa 

Republi Stee Corp Cleveland, Ohic 

Revere Copper & Brass, Inc (Rome Mfg. Div.) 230 
Park Ave New York, N. Y¥ 

Shakeproof In 2501 N Keeler Ave Chicago, Il 

Sherman Mfg. Ce H. B tattle Creek, Micl 


STAMPINGS, Small, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 








ton, Del 

Formica Insulation C¢ 1638 Spring Grove Ave Ci 
cinnati 0 

General Electri ( Plastics Dept Section E-5 l 
Plastic Ave Pittsfield, Mass 

Richardson (¢ Melrose Park (Chicago lil 

Synthane Corp Oaks Pa 

Taylor Fibr ( Norristown, Pa 

STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

Carnegie-Illinois Stee Corp Pittsburgh, Pa United 
States Steel Corp Subsidiary 

Follansbee Steel Corp Pittsburgh Pa 

Newport Rolling Mill Co Div. of Andrews Steel (Cc 
Newport Ky 

Republic Stee Corp Cleveland, O 

Ryerson & Sor In Jos T., Chicago, Til 

STEEL SHAFTING, Screw Stock 

Carnegie-Illir Steel Corp Pittsburgh, Pa (United 
States Steel Corp. Subsidiary 

Republic Stee Corp., Cleveland, O 

Ryerson & Sor mn Jos. T Chicago, Til 

STEEL SHEETS. See Sheets, Steel. 

STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 

STEEL, Stainless 

American Kolling Mill Co 920 Curtis Middletow: 
oO Armco 

American Stee & Wire Co Rockefeller Bldg Cleve 
and, O United States Steel Corp. Subsidiary 

Carnegie-Hlinois Steel Corp Pittsburgh, Pa United 
States Steel Corp. Subsidiary.) 

Cold Metal Products Co Youngstown, Ohi« 

Republic Steel Corp Cleveland, O 

Ryerson & S Inc Jos. T Chicago, Ill 

STEEL, Strip 

American Rolling Mill Co., 920 Curtis Middletown 
0 Armet 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
and, O United States Steel Corp. Subsidiary 
Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conn (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 


States Steel Corp. Subsidiary.) 
Cold Metal Products Co., Youngstown, O (Cold Rolled.) 
Granite City Steel Co., Granite City, Ill 
Republic Steel Corp., Cleveland. O 
Roebling’s Sons Co., John A., Trenton, N. J. 


Ryerson & Son. Inc am. F Chicago, Ill 

Thomas Stee Co Warren, O (Electro Zine, Copper 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated Thomastrip.’’ 

STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, TI 

General Elee. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 


Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 
STRIPPERS, Wire 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more Il 


Pyramid Products Co., 2224 S. State, Chicago, IT] 
“Colonial,” “E Z 

Wire Stripper Co., 1729 Eastham Ave., E. Cleveland, O 

STROBOSCOPES 

General Elec. Co Schenectady, N. Y 


SWITCHES, Fixtures & Fan 


Arrow-Hart & Hegeman Ele Co., Industrial Control 
Div Hartford, Conn 


General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 

McGill Mfg. (« Valparaiso, Ind **Levolier.’ 

SWITCHES, Heater 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div Hartford, Conn 
General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 


SWITCHES, Level and Float 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec Co., Industrial Control 


Div., Hartford, Conn 
General Elec Co Schenectady, N. Y 
Mercoid Corp., 4217 3Zelmont Ave. Chicago, Tl 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
SWITCHES, Limit 


Acro Elec. Co., Dept. L, 3166 Fulton Rd., Cleveland, 
Ohio 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied-Control Co., Ine., 227 Fulton, New York, N. Y 


H-C 
Arrow-Hart & Hegeman Ele Co., Industrial Control 
Div., Hartford, Conn. 


Barber-Coleman Co., Rockford, I. 








General Control Co., Cambridge, Mass 
General Elec. Co., Schenectady, N. Y 
Mercoid Corp., 4217 Belmont Ave Chicag lil 


Micro Switch Corp., Freeport, Ill 

Mu-Switch Corp., 38 Pequit, Canton, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Mercury 


General Elec Co., Nela Specialty Div Lamp Dept., 


410 Eighth, Hoboken, N. J Kon-Nec-Tors 
Jefferson Elec. Co., Bellwood, Ill (Metal) 
Littelfuse, Inc., 4753 Ravenswood Ave Chicago, Ill 
Mercoid Corp., 4217 Belmont Ave., Chicag: Il 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 


S., Minneapolis, Minn. 


Powrex Switch Co., 36 Pleasant, Watertown, Mass 


SWITCHES, Radio 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
General Control Co., Cambridge, Mass 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 
Mallory & Co., Ine., P. R., Indianapolis, Ind 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 


SWITCHES, Remote Control 


Push Button, Toggle, Lever or Treadle 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Allied Control Co., Inc., 227 Fulton, New York, N. Y 
H-C.”’ 

American Automatic Elec. Sales 133 W Van 
Buren, Chicago, Il 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 


Clare & Co., C. P., Lawrence and Lamon Aves Chi 
cago, Ill 

Dunn, Inc., Struthers, 1321 Cherry Philadelphia, Pa 
Dunco.”’ 


General Control Co., Cambridge, Mass 

General Elec. Co., Schenectady, N. Y 

Micro Switch Corp., Freeport. Ill 

Mu-Switch Corp., 38 Pequit, Canton, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Safety 
Adam Elec. Co., Frank, St. Louis, Mé« 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 

Acro Electric Co., Dept. L, 3166 Fulton Rat.. Cleveland, 
Ohio. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Micro Switch Corp Freeport, Ill 

Minneapolis-Honeywell Regulator Co. 2810 Fourth Ave 
s Minneapolis, Minn. 

Mu-Switch Corp., 38 Pequit, Canton, Mass 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Til. 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mas 
SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 


General Electric Co., Schenectady, N. Y 


Mercoid Corp 1217 Belmont Ave ( Ag Il 

TACHOMETERS 

Durant Mfg Co., 1962 North Buffun Milwaukee 
Wis Productimeters.”’ 

Veeder- Root Inc., Hartford, Conn 

Weston Electl. Instrument Co., 582 Frelinghuysen Ave., 


Newark, N. J 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-366, Newport, Ky. 


TANTALUM 
Fansteel Metallurgical Corp., North Chicage Ill. 


TAPE, Braided 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y 


TAPES, Cotton, Linen, Silk 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565  W Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
is Ee 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, Minnesota 
Scotch."’ 

Paper Manufacturing Co., Philadelphia, Pa Neutrelec’’ 


TAPE, Extruded Plastics. See Plastics, 
Extruded. 


TAPE, Mica 

General Elec. Co., Section M-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
> me 


TAPE, Rubber and Friction 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
M.S: 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 

N. Y. ‘‘Empire.’’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 


Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Tl. 
Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, Tl. 


ELECTRICAL MANUFACTURING 
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PLASTIC sessseaces 
7-00 OQ TUBING 


SIZES FROM 14" 0. D. T0340 AND INDUSTRIAL 


CARRIED IN STOCK ran 
‘ | IMMEDIATE DELIVERY 
Catalogue on Request 


x | INDUSTRIAL SHAPES 
| TO SPECIAL ORDER IN COLOR 





e THERMOPLASTIC TUBING and SHAPES made of TENITE II 
| SPECIAL STEEL SHAPES, STEEL TUBING, MACHINERY, 


etc., carried in stock for immediate delivery. 


PLASTIC SHAPES DIVISION 


JULIUS BLUM & CO., INC. 532-540 West 22nd Street, New York 























Me 
ae FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 
— Safety Vormtncle, Insulated Rectiber and Thyrotron Connectors, High Voltage 
Pa Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, a 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, ete. 
= logue Upon Request 
elec 
ia RPV RRA MFG.CO. Inc. 
FS 150 EXCHANGE ST. MALDEN, MASS. 
Mer 
igton 
a GOOD SOLDERING improves 
ei. 
‘i electrical products ! 
er 
Rubyfluid fucts—liquid te flux and | 
ngton ac a oa fare mtagy sol a aeeeenaien elec trical | Rubyfluid 
, -quipment because they make pe erfect unions SOLDERING PASTE 
nok. F ast action makes work economical. Metal is (711) 
Pa not corroded. Neat, ———— 
strong, permanent 
joints are possible. 
’ There are no objectionable fumes or odors. 
Y Soldering is more pleasant and more effecti 
—-products are improved when Ruby fluid 
Mer soldering supplies are used. Order today from 
your dealer or direct. 
ee . RUBY CHEMICAL CO. 
York, = 64 McDowell St. Columbus, Ohio 
Pa 
Ter 
WARREN LAMP COMPANY 
WARREN PENNSYLVANIA 
, 1. 
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TERMINALS & CONNECTORS 
Alden Products Co., 186 N. Mair Brockton 
American Brass Co., Waterbury Brass Goods 


Mass 
Branch, 


Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
Oe 

Dante Elec. Mfg. Co., Bantam, Conn 


Elec. Mfg. Co., 1627 W. Walnut, 
Tube & Products Inc 
(Mariemont) O 


Guardian 
Iisco Copper 
Cincinnati 


Chicago, Ill 
Station M’ 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
(Terminals and Terminal Plates.) 3 
Krueger & Hudepohl, Third & Vine, Cincinnati, O. 


Littelfuse In 4753 Ravenswood Ave., Chicago, Il 
(For Fuses J 

Millen Mfg. Co., Inc James, 150 Exchange, Malden, 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
me. Be 

Rajah Co Bloomfield, N. J 


Mfg. Co H R Battle 
& Co. 1638 W 


Creek, Mich 
Hubbard, Chicago, 


Sherman 
Thompson- Bremet 
Ill 


TESTERS, Coil. See also 
Weston Elecl. Instrument Corp p82 
Newark, N. J 


Instruments. 
Frelinghuysen Ave., 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 

THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Ele Cx Industrial Control 
Div. Hartford, Conn 


Barber-Colman Co., Rockford, Ill 


Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


General Electric Co., Schenectady, N. Y. 


H.-B. Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il Pyre 
therm.’ Sensathern.’’ ‘“‘Vasaflame.’ 

Micro Switch Corp., Freeport, Ill 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 


S. Minneapolis, Minn 
Spencer Thermostat Co 103 Forest, Attleboro, Mass 
Klixen.’ 4 : 
Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa 


TIMING DEVICES 


Allen-Bradley Co 1309 S. First, Milwaukee, Wis 
American Gas Accumulator C¢ Electrical Div., Eliza 
beth, N. J. 


Lx Ny 


A/ 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


ROUND 
FOR ELECTRIC COILS 
Greater Winding Area. Solve space and 
heat factor problem 
SQUARE Better insulation. Eliminates shorts and 
grounds 
Individually designed for your product 
Send for sample 
Mauufacturer of 
DIELECTRIC PAPER TUBES SPIRALLY WRAPPED 
RECTANGULAR ROUND, SQUARE, RECTANGULAR 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST CHICAGO, ILL 









VARNISH CAMBRIC TUBING, 
SATURATED SLEEVING, ETC. 


uality insulation 
Seaaeers include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 
BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 















Barber-Colman C« 


Rockford, Ill 





Cramer Co Ine R. W Centerbrook, Conn 

Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa. 
Dunco 

Eagle gnal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Hansen Mfg. Co., Princeton, Ind. 

United Cinephone Corp., Torrington, Conn 

Thompson Clock Co., H. C Bristol, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TOOLS, Power 

Stanley To Div. of the Stanley Works, New Britain, 


Conn. 


TOOLS AND JIGS 


Acme Industrial Co., 207 N. Laflin, Chicago, I. 
Stein & ( Wm. P 424 St. Paul, Rochester, N. Y. 
TRANSFORMERS 

‘or built-in applications to electrically operated ma 


chines, appliances and 
Acme Elec. & Mfg. Co., 35 Water, 
Dano Elec. ¢ 93 Main, Winsted 
Davis & Co., In Dean W., 547 W. 

Ill 
Doyle Inc 


equipment 

Cuba, N. Y. 
Conn 
Fulton, Chicago, 


James W., 311 N. Desplaines, Chicago, Tl 











Ferranti Electric, Inc., 30 tockefeller Plaza, New 
York, N. ¥ 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind 

Jefferson Elec. Co., Bellwood, Ill 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Sola Electric Co., » Clybourn Ave., Chicago, Tl 
ae Transformer Corp 1500 N. Halsted, Chicago, 
United Transformer Corp., 150 Varick, New York, N. Y 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TUBES, CERAMIC. 
Resistance Coil. 


TUBES, Paper 


See Cores, 


Resistor & 


Paramount Paper Tube Co., 801 Glasgow Ave Fort 
Wayne Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago 
Ill (Square, Rectangular, Round.) 


TUBING, Brass & Copper 


American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilsco Copper Tube & Products, Inc Station ‘‘M 
Cincinnati, (Mariemont) O 

Revere Copper & Brass, Inc 230 Park Ave New York 


TUBING, Extruded Plastic. 
Extruded. 


See Plastics, 


TUBING, Laminated Phenolic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave Cin 
cinnati, O 

General Electric Co., Plastics Dept., Section E-5 1 
Plastics Ave Pittsfield, Mass Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
sivd., Chicago, Ill 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
ee 

National Vulcanized Fibre (Cx Wilmington, Del 


Phenolite 





Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 
Synthane Corp Oaks, Pa 
Taylor Fibre Co., Norristown, Pa 


Westinghouse Elec & Mfg. Co East Pittsburgh, Pa 


Wilmington Fibre Specialty Co Wilmingtor Del 
Ohmoid.’ 

TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co Ine 67 Wall, New York 
nS, Monel.”’ 

General Plate Co., Div. of Metals & Control Corp 
34 Forest, Attleboro, Mass 

Spencer Thermostat Co 107 Forest, Attlebore Mass 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co 2212 
Philadelphia, Pa 

Revere Copper & Brass, Inc 230 


Washington Ave 


Park Ave., New York 


TUBING & SLEEVING, Saturated, Var- 


nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 
3entley-Harris Mfg. Co., 1000 Bentley, Conshohocken, 





MK Wm., 276 Fourth Ave., New York, N. Y 
Turbo 

Endurette Corp. of 
General Elec. Co., 


chandise 


America, Cliffwood, N. J 


Section M-112A. Appliance and Mer 


Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicago, Ill 
Irvington Varnish & Insulator Co., Dept. 56, Irvington 
an 
Mica Insulator Co., Dept. 21 196 Varick, New York 


N. ¥ Empire 


TUBING, Vulcanized Fibre 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, De 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn - 

Insulation Manufacturers Corp 565 W Washington 


tivd., Chicago, Ill 
Nationa Vulcanized 
Peerless Vul-Cot 
Taylor Fibre Co., Norristown, Pa 
Wilmingtor Fibre Specialty Ce 
Fyberoid “Ohmoid.’ 


Fibre Co., Wilmington Del 


Wilmington Del 





TUNGSTEN 
Wire, Rods, Sheets, Special Shapes See also Points, 
Contact ; 
Callite Tungsten Corp 547-39th, Union City, N. J 
Kulgrid 3 
Cleveland Tungsten, Inc 10000 Meech Ave., Cleveland, 
Ohio 
Fansteel Metallurgical Corp North Chicago, Ill. 


Mallory & Co Tne >. Ee. 
Metroloy Co In ot h6OE€E 
Wilson Ce H \ 165 


Indianapolis, Ind 
Alpine, Newark, N. J 
Chestnut, Newark, N. J 





UNITS & ELEMENTS, Resistance Heating 


General Electric Co., Schenectady, N. Y. 


Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Da 
Warren Elec. Appliance Co., Jamestown, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


Wiegand Co., Edwin L., 
Pa. ‘‘Chromalox.’’ 


VARNISH, Insulating 
Endurette Corp. of America, Cliffwood, N. J 
General Elec. Co., Section M-112A. Appliance 


7530 Thomas Blvd., Pittsburg! 


and Mer 


chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. ¥ ‘*Linolac.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

VOLTMETERS. .See Instruments 


WASHERS, Felt 


America Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4027 Ogden Ave., 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp 
George K. Garrett Co., 1421 Chestnut, Philadelphia, Pa 
Gibson Co., Wm. D., Div. of Associated Spring Corp., 


Chicago, Ill 


1800 Clybourn Ave., Chicago, Ill 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 


Til. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

WASHERS, Non-Metallic. See Fibre Vul- 


canized; Plastics; Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; 
Finishing; Chatterton’s Compound; 
General Elec. Co., Section Q-112A. 
chandise Dept., Bridgeport, Conn 
Irvington Varnish & Insulator Co., 


and 
Cement. 
and Mer 


Saturating 
Sealing 
Appliance 


Dept. 56, Irvington, 


N. J 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
nN. = 

WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 

Torrington Mfg. Co., Torrington, Conn. *‘Airistocrat.’’ 

WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 

WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more, Ill 

Universal Winding Co., P. O. Box 1605, Providence, 


 & *“‘Leesona,’’ ‘‘Duo-Matic.”’ 


WIRE & CABLE, Asbestos Insulated 


American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

ie. tee 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Til 
Boston Insulated Wire & Cable Co., Dorchester, Mass 


Driver 
General 
chandise 


Harris Co., 
Elec. Co., 
Dept., 


Harrison, N. J 
Section Y-1126 
Bridgeport, Conn 


Appliance and Mer- 
Deltabeston.’’ 


Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 

WIRE, Bare 

Aluminum Co. of America, Gulf Blidg., Pittsburgh, Pa 

American Steel & Wire Co., Rockefeller Bidg Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. © 

Ansonia Electrical Co., Ansonia, Conn 

Belden Mfg. Co.,. 4633 W. Van Buren, Chicago, Tl 

General Elec. Co., Section Y-1126 Appliance and Mer- 


chandise Dept., Bridgeport, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze.) 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind 

Roebling’s Sons Co., John A., Trenton, N. J 

WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J 

General Plate Co., Div of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 

WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake. Chicago, Tl. 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Gibson Co.. Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 575 Central Ave Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans- 
port, Ind 7 ; 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa . 

Roebling’s Sons Co., John A., Trenton, N. J 

WIRE, Ignition , 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
ae 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 


toebling’s Sons Co., John A., Trenton, N. J 


ELECTRICAL MANUFACTURING 
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IT’S ABOUT TIME 


DAL 


TIME, always valuable, is now more 
precious than ever. Save time by stay- 
ing at the McAlpin. Its ideal midtown 
location is right where it’s most con- 





venient for business or pleasure. 







Rooms with private bath 
Single from $3.30 
Double from $4.95 












@ 1 BLOCK FROM PENN STATION 
e 5 MINUTES TO TIMES SQUARE 
@ B.&0. Motor Coaches stop at our door 































mires? M‘ALPIN 


BROADWAY at 34th STREET; NEW YORK 
Under KNOTT Management JOHN J. WOELFLE, Manager 












METAL STAMPING SERVICE 

& DRAWING 

STAMPING 
FORMING 


8 Small Metal Parts a 


in - 


a Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 











“TOOL-UP”’ FOR Greater Production- 
Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 





—— 


FREE TRIAL 





Write tor complete information—sending wire samples— 


red no obligation. 
A ecisiel THE WIRE STRIPPER CO., 27,200" Ac. 
—— ee] 


MAY 1942 







THERMOSTATIC BI-METALS 


We're 1A in the Draft 


* In the thick of the fight—in America’s airplanes, tanks, 
guns and ships — Wilco thermostatic bi-metals and special 
electrical contacts are proving themselves unbeatable. ®* On 
the war production front, too, The H. A. Wilson Company 
offers a wide variety of specialized thermostatic bi-metals of 
high and low temperature types. Also a series of resistance 
bi-metals, (from 24-440 ohms, per sq. mil, ft.) Wilco elec- 
trical contact alloys meet war requirements ... are available 
in Silver, Platinum, Gold, Tungsten, Special Alloys, Metal 
Powder Groups. Wilco Aeralloy is the outstanding aircraft 
magneto contact alloy. 


The H. A.WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 








When you think of 
Molded Plastics... 


>] < KES 
- oF STO 
a 0 re) ihe owed 


| 
ay abs molc RYT or 


Petro wit 


me plastics 
Nie oldings 


Patents. 


ano PLASTICS 
ny ONTARIO 


JOS. STOKES RUBBER CO 
Trenton, N. J. 
Please, without obligation [J send full information about your custom 
molded plastic service; [] have one of your representatives call. 
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WIRE, Insulated 


See also Cable, Heavy Duty: Cord 
American Steel & Wire (C« Rockefeller 


and, O. (United States Steel Corp. Sub 
































EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC-—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 






















Good deliveries on 5 and 10 
K.W. sizes in quantities. 
Available for all standard volt- 
ages such as 110, 220 single 
phase, 2 or 3 wire, three phase 
or three phase four wire. 
Frequencies of 25, 30 and 50 
cycles also available. 

Voltage regulation about 8% 
between no load and full load 
with 3% speed change. 

Also D.C. generators, frequen- 
cy changers, rotary converters. 


KATO 
ENGINEERING 
COMPANY 








AC & DC KATOLIGHT GENERATORS 


Manufacturers of a complete line revolving armature generators in sizes 350 through 
15,000 watts at 60 cycles. Self-excited and separately excited models, 1800 and 1200 
r.p.m. Available single or two bearing design for coupling drive or direct mounting. 


Anaconda Wire & Cable Co 25 Broadway, New York 
a a 

Ansonia Electrical Cc Ansonia, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II 
Colorubber.’ 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ 

General Electric Co., Schenectady,;N. Y 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. . 


WIRE, Magnet 


Acme Wire Co New Haven Conn “‘Enamelite,”’ 


Cottonite Silkenite, Paperite,”’ Celenite 
Heatex 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York 
A. = 


Ansonia Electrical Cc Ansonia, Conn. 
Belden Mfg. Co 14633 W Van Buren, Chicago, Ill 
Cotenamel,”* Celenamel,’’ ‘‘Silkenamel.’’ 


Electric Auto-Lite Co., The, Wire Div., Port Huron, 


Mich 
General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept Bridgeport, Conn Deltabeston.’ 
General Electric Co Schenectady, N 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Rea Magnet Wire Co., Inc., Fort Wayne, Ind 


Ne 2. 


Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 
“Rockbestos All-Asbestos.”’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn 


WIRE Resistance 


American Brass Co., Waterbury, Conn 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Boston Insulated Wire & Cable Co., Dorchester, Mass 





Driver Co., Wilbur B., Newark, N. J. ‘“‘Tophet,’’ ‘‘Cup 
ron,”’ “‘Feeraloy,”’ ‘‘Hilo’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J “‘Nichrome,’’ “‘Ad 
vance,’” ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”’ 
“Gridnic,”’ **Radioohm,’’ ““Ohmax,”’ ‘*Midohm,”’ 
“‘Lohm,’’ ‘‘Lucero.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel, Copel,’’ 


Chromel-Alumel.’”’ 
Jelliff Mfg. Corp., C. O., 10 Pequot Ave Southport, 
Conn 


WIRE STRIPPERS. See Strippers, Wire. 
ZINC 


Sheet, Strip, Slab, Wire and Fused Metal 

New Jersey Zine Co., 160 Front, New York, N. Y 
*“*Horse Head Special.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
and Strip.) 


ENGINEER-DESIGNER WANTED 


An opening for a graduate Electrical or 
Mechanical Engineer who knows how to 
write interestingly, concisely and accurately. 

Candidate should have some background 
experience in engineering-design work and 


be relatively non-vulnerable to the pro- 
visions of the Selective Service Act. 


In reply please state details of education, 
past activities, age, etc., ete. 

Apply to Box 39 ELECTRICAE MANUL- 
FACTURING, 1250 Sixth Ave., New York, 















61 Elm Street, Mankato 
Minnesota, U. S. A. 





10 KW Generator with separate exciter 









































It Pays to Investigate 
MECO Synchronous Motors 


Output speeds from 900 rpm. to one revolution per hour. 
Torques from 10 to 150 oz. in. Incorporated in same gear 
housing—no change in application necessary. 110 and 220 
volts, 60 cycles, A. C... Wery high starting torque. Rugged, 
yet accurate for precision timing. Quiet, vibrationless, 
trouble-free, long-lived. Oil-less bearings on input and out- 
put shafts. Output shafts furnished in either on-center or off- 
center position. Hermetically sealed against dust, yet acces- 
sible in every part by removing screws. Compact, self-con- 
tained, light in weight. For inside and outside applications. 




















‘Really amazing performance,”’ say users. 
Investigate MECO Synchronous Motors. 
Please state your requirements clearly. 


MOTORSTAT ELECTRIC CORPORATION 


5005 Euclid Ave. Cleveland, Ohio 


Why You should be 


a regular reader of 


ELECTRICAL MANUFACTURING 














cE you participate in the DESIGN, 


ENGINEERING or FABRICATION of 
machines, appliances or equipment that 
are electrically operated, you owe it to 
yourself to be a regular reader of 
ELECTRICAL MANUFACTURING. 


Each month, ELECTRICAL MANU- 
FACTURING brings you the timely and 
practical aid you need to cope with 
today’s urgent problems of engineer- 
ing, design and production as they are 
related to product making. 


Edited in the specific interest of men 
like yourself, ELECTRICAL MANUFACT- 
URING deals with all phases of product 
development from the drawing 
board stage to the production of the 
finished product. 


ELECTRICAL MANUFACTURING is an 
authority on the application of electric 
power, heat and control to products; on 
how to specify and design-in a// elec- 
trical characteristics to machines, equip- 
ment and appliances. 


It is most conclusive and enlightening, 
too, in its feature articles on metals, 
materials, parts and finishes. 


No product maker, who seriously 
seeks to be informed, should miss a 
single issue! 







ELECTRICAL MANUFACTURING 
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- engineers, designers and executives responsible for the 
motorization, wiring and control of metal-working machines, 


there continues to be an insistent demand for copies of the 


MACHINE TOOL 
ELECTRICAL STANDARDS 


as adopted by the 


National Machine Tool Builders’ Association 


ee the December 
issue of ELECTRICAL 
MANUFACTURING in which 
these new code standards ap- 
peared has long since become 
exhausted, a few ready-for-file 
reprints are still on hand. 


While the supply lasts, the 
publishers will be pleased to 
make copies available to quali- 
fied readers. 


Requests should be limited, 
please, to the number of copies 
that can be purposefully used. 
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WARD LEONARD’CONTROLS 


We are proud that Ward Leonard Controls 
developed during the past fifty years, now 
contribute their part in increasing safety, 
comfort and efficiency of our men in the service. 
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FOR REFRIGERATION 


The transition from “salt horse” to fresh beef in the Navy has been 
only possible through the intensive development of marine refrigera- 
tion. Not only are all Navy bases equipped with complete fresh meat 
storage facilities, but refrigerated supply ships keep vessels long at sea 
stocked with fresh foods. Refrigeration aboard the individual vessels 
of the fleets enables a diet of fresh meat and vegetables at all times. 
Yes, our Navy eats well. 

Sica Furnishing relays and motor controls for this marine refrigeration is 
Bluejacket carrying a quarter of frozen beef b Pilea Ward L A inches . dias 
to the refrigerator on board a battleship. ut one of the important parts Ward Leonard ts playing in providing 
essential electric controls for the Army, Navy and Air Corps. 


WARD LEONARD 


RELAYS » RESISTORS - RHEOSTATS | 


Electric control (WL) devices since 1892. 
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WARD LEONARD-ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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MAKEPEACE FACILITIES 


ean speed your own production 


HE little Pioneer Autosyn Motor, we illustrate, is fitted with Makepeace Contact Rings 
which have to be made to extremely close specifications and must never fail because 
the pilot of a bomber depends upon this tiny motor to tell him whether all is well 
with the vital parts of his plane. 


We specialize in such small parts and our long experience in supplying the optical and 
jewelry trades with sheet, wire and tubing and pen and pencil manufacturers with caps, 
tapers and shells, fit us admirably, in these times of emergency, to undertake the production 
of similar articles. Our equipment is available to roll sheet and draw tubing in any non- 
ferrous metals. We do not mean the standard sizes of the brass mills, but wherever close 
tolerances and speed of delivery are required. We can hold sheet and wire, in most metals, 
to plus or minus .0001 and tubing to plus or minus 


AUTOSYN MOTOR, 


PIONEER INSTRUMENT 
DIVISION. 
BENDIX AVIATION CORP. 


WATCH SHOWS 
RELATIVE SIZE 


-00015 in small gauges. 


We carry small stocks which can be finished to close 
specifications on Priority or we will refinish your own 
stock to specifications, trim tubing or cup and form 


any non-ferrous metal in quantity. 


Let us show you how we can help speed your 
production by doing some of this work for you. 


D. E. MAKEPEACE COMPANY 


ATTLEBORO, MASS. 
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ability to serve you promptly and economically with 
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THE MASTER ELECTRIC COMPANY 


DAYTON, OHIO 





SINGLE PARALLEL 
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The Country Club’s new tractor is protecting the Panama Canal 


If the fairways of the Country Club 
are a little rough in spots, members 
can add a stroke or two and blame 
it on the Japs. For the materials to 
produce the new tractor that was 
going to pull the club’s gang of 
lawn mowers are now in a tractor 
somewhere in Panama, hauling a 
heavy gun. Either there or on our 
farm lands, helping a farmer grow 
bigger crops. Between them, Pri- 
vate Brown and Farmer Brown get 
all the new tractors there are. 


In this war of blitz and counter- 
blitz, big guns must have the mobility 
of tanks. That means a tractor for 
every heavy gun. Add to these the 
thousands of tractors our farmers must 
have, and it is easy to see why the trac- 


tor manufacturers must strain every 
resource to fill the need. 


In doing so, they smoothed out im- 
portant production tasks in coopera- 
tion with the Revere Technical 
Advisory staff. For in all problems of 
copper and its alloys Revere pro- 
vides a service, as well as metals, that 
can make manufacturing operations 
quicker and easier. 


Every ounce of copper and brass our 
country can produce is needed to win 
the war. None can be spared for any 
other use. But Revere is especially well 
equipped with new plants, improved 
machines, advanced processes to sup- 
ply a heavy share of these vital metals. 
And more facilities are rapidly being 
added to help get the war won soon. 


REVERE COPPER AND BRASS INCORPORATED 


EXECUTIVE OFFICES: 230 PARK AVENUE, NEW YORK 





The Revere Technical Advisory Ser- 
vice functions in (1) developing 
new and better Revere materials to 
mect active or anticipated demands ; 
(2) supplying specific and detailed 
knowledge of the properties of en- 
gineering and construction materi- 
als; (3) continuously observing 
developments of science and engi- 
neering for their utilization in pro- 
duction methods and equipment; 
(4) helping industrial executives 
make use of data thus developed. 
This service is available to you, free. 
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